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| G=-1R I NHI BI TORS FI ELD OF THE | NVENTI ON The present invention

rel ates to novel conpounds capa- s ble of down-regul ating or
inhibiting the expression or func- tion of the insulin-like growh
factor-1 receptor (IG-1R). The invyention is also directed to

met hods of down-regulating or inhibiting | G- 1R expression or
function in order to pre- vent and/or treat cancer and ot her abnor mal

cel | growkthanamtbrkSoubaiel e asr=uRtdroBENALAOHEVRRTOATIRES sl edahe
di sor der syeirirodhi ch uncontrol |l ed expression of this receptor is

observed. BACKGROUND OF THE I NVENTI ON The insulin-like growth factor
receptor (IG-1R) is one of 58 trans-nenbrane tyrosine kinase
receptors present in 15 humans (Review. Structure and function of
the Type 1 inBUE#p 95 KEEgABWERTIQIEt or receptor. T.E. Adans et al.
Cell. MI. Life Sci. 57 (2000) 1050-1093]. Genetic evidence and
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BACKGROUND OF THE INVENTION

The insulin-like growth factor receptor (IGF-1R) is
one of B8 trans-membrane tyrosine kinase-receptors present in
15  humans (Review: Structure and function of the Type 1 insulin-
like growth factor receptor. T.E.Adams et al. Cell. Mol. Life
Sci. 57 (2000) 1050—1093]. Genetic evidence and studies on
cells lacking the IGF-1 receptor have aemonstrated that it is
required for optimal growth, but not an absolute condition
20 . for growth [Baserga et al. Biochim. Biophys. acta 1332(1987)
105-126] . An expression of.the IGF-1 receptor protects celils
from apoptosis and seems to be a reguirement for the estab-
lishment and maintenance of the transformed'phendtype,both in
vitro and in vivo [R. Baserga et al. Biochim. Biophys. Acta
.25 1332 (1997) 105-126]. Several in vitro and in_viﬁo studies
have demonstrated that inhibition of the expression or func-
tion of the IGF-1 receptor reverses the transformed phenotype
and inhibits tumor cell growth. The techniques used in these

studies include neutralizing antibodies [Kalebic et al. Can-



negative receptors [D Anbrosio et al. Cancer Res. 56(1996)
4013-4020], triple-helix formng oligonucleotides [Rnnin s Bland et
al. Proc.Natl. Acad. Sci. 94(1997) 5854-5859], anti- sense nRNA

[ Nakamura et al. Cancer Res. 60(2000) 760-765] and RNA interference
using a doubl e stranded RNA (V. M. Macaulay at al. WO A-03/100059).
The use of antisense oligonucleotides to inhibit the to IG-1
receptor expression in keratinocytes has been shown to reverse the
epi dermal hyper proliferation in psoriasis le- sions [C.J. Waight et

al. Nat. Biotec 8 0 - 5263. Down-requl ation.of the 1G-1
r ecept SFTwOGF d ggg{s?%ﬂ])y(s%%g'é?g‘%]lhaavnguﬁ?ﬁg?i%]rlaq&gfcﬁg&glgme?h respect
to di seagzeanisdeh as alli abatke Retli riopathy) [ 2216 -Sawedosinaht DDT
2(1997) 50-6.3] as well as heroscl erqsis_and reste
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et LRI N NG et Bt Tk
(August = 7~ V. 2 . ndl*s o ne 20
(2001) £40293-4440).03 PRICIRART 3 A series of substances, naned
tyrphostins, have been clained to down-regulate or inhibit the

expression of the [1G--1 receptor [M Parrizas et al. Endocrinol ogy

138 (1997) 14271i433f &utiBlasmeeblabonbBichadest ¢y 8Hi20Q0)he
15705-15712; s G  Blumet al. J, Biol. Chem 278 (2003) 40442-40454].
The® dri&ifbdc KeRPPROT HEREASSHEET FR KA WREVESF P ARTSH FUOFR ERI |

syst ensrAkRdskhahe t 88YILHRIS hypast pMb 1i¥ dria@ ibASUh I gedr@eepkote-1t has
been denonstrated [L. Kanter-Lewensohn et al.
sions [C.J. Wraight &t al. Nat. Biotechnol. 18{2000) 521-

5261.

Down-regulation of the IGF-1 receptor would possibly
15 also have beneficial effect with respect to diseases such as
diabetic retinopathy [L.K, Shawver et al. DDT 2{1297) 50-63]

as well as atherosclerosis and restenosis. [A.Bayes-Genis et

al. Circ. Res. 86(2000) 125-130].

The IGF-1 receptor system is regarded as an attractive
20 target in the prevention and/or treatment of diseases that
are dependant on an expression or cover-expression of the IGF-
1 receptor for their proliferation [L. Long et al. Cancer Re-
search 55(1995) 1006-1009, R. Baserga TIBTECH 14(1996) 150~
i52; R. Baserga et al. Endocrine 7 (August 1997) 95-102; V.M.
25 Macaulay et al. Annals of Oncogene 20 (2001) 4029-4040].
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Mol . Cell. Endocrinology 165 (2000) 131-137] that tanoxifen, to at
hi gh concentration, has the ability to dowmn-regulate or inhibit the
tyrosi ne phosphorylation of the | G 1R R-subunit, thereby bl ocking
downstream signalling. In US patent 6337338 Bl, a nunber of

het eroaryl -aryl urea substances -arx -descri bed as antagoni sts of the
|G--1 re- is ceptor. in cell gromh inhibition studies on MCF-7 and
MCF-10 <cell lines the substances showed | ow activities. In the

pat ent publication WO 02/102804 Al it is denon- strated that
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10 at high concentration, has the ability to down-regulate or
inhibit the tyrosine phosphorylation of the IGF-1R B-subunit,

thereby blocking downstream signalling.

In US patent 6337338 Bl, a number of heterocaryl-aryl
urea substances are described as antagonists of the IGF-1 re-
15 ceptor. In cell growth inhibition studies on MCF-7 and MCF-10

cell lines the substances showed low activities.

In the patent publication WO 02/102804 Al it is demon-
strated that podophyllotoxin, deoxypodophyllotoxin, picropo-
dophyllin and deoxypicropoddphyllin are selective and effi-

20 cient inhibitors of the IGF—1-receptor. Deoxypicropodophyllin
has previousiy [A. Akahori et al. Chem. Pharm. Bull. 20(1972)
1150-1155] been shown teo be superior to deoxypodophylldtoxin
in retafding the death of mice inoculated with lymphatic leu-

kemia L1210. No mechanism of action, however, was proposed.

25 In the patent publication WO 02/102805 Al it is shown
" that also acetylpodophyllotoxin, epipodophyllotoxin, podo-
phyllotoxone and 4'-demethylpodophyllotoxin are potent in-
hibitors of the IGF-1R phosphorylation.



twt( oo uRS "V-R3 to (I) wherein R2 designates hydrogen, M,
Et, CHO, CN, OH Owe, CORY, COCORS, CONHR9 or CSNHR9, whereby R9
denotes (C, -C4)al kyl; Rs designates hydrogen, (C -C4)alkyl, OH,
(C, -C4)al koxy, 15 OCF3, trifluoronethyl or hal ogen; RG designates
Me, (Cl-cC4)al koxy, OCF3, SMe or SEt; .nis 1 or 2; R3'" and R5' each
i ndependent|y designate OH, M, Et, Ow, OCF3, trifluoronethyl or
hal ogen; 20 U designates N or CR2', whereby R2' denotes hydrogen,
(C -CA)alkyl, (C -C4)al koxy, trifluoronethyl or halogen; - 5 V
desi gnates N _or 4' . wherehy R4’ . de e r,age (C1-CB) al-koxy,
(Ga. By Ryl TR0, PR ISR L85 ol DDA 3B Gelee? o
CR6', wherialyiRe' ddenaiieissday deegedscd BedCakahkyh]l a{dGl ©64) ahkoxy,
trifluoronmethyl or hal ogen; s and pharmaceutically acceptable salts
t her eof%GWe%ceﬁ%BFicabl e (see below). Preferred enbodi nents of the
conpound (I) are deriv- able fromthe dependent clains. The npst
preferred exanples of cor{Fo nds of fo rruIaV[(j%]) are those th claim
13. 10 Furt hef S BrESERE o MfHE-1PRY BT o P EE G8BPYHThe ™ Fonpounds
(1) as appmbi-ganent | r pddd-cebarhyif@raddig-igieven- tion or treatnment
of diseases in which the down-regulation or inhibition of the
expression or function of the I1G--1 recep- tor is considered
beneficial, andnpxar pecewt i BiENGQ@OROSI tions s containing a conmpound
(1). DETAI LED DESCRI PTI ON OF THE | NVENTI ON The conpounds of fornul a
(1) contain a tetrahydroiso-

The object set is achieved by the compounds of the

following formula (I):

HS
R

° (CHy),
NR,

w~” lU
. \/J\ ,
Rs vV Ry

10 (1)

wherein
R; designates hydrogen, Me, EL, CHO, CN, OH, OMe, CORj,
COORy, CONHR, or CSNHRe, whereby Re denotes (Ci-Cg)alkyl;
Rs designates hydrogen, {Ci-Ci)alkyl, 0H, (Ci-Cs)alkoxy,
15 OCFz, trifluoromethyl or halogen; |
Rs designates Me, (C-Calalkoxy, OCFi, S5Me or SEL;
nis 1 or 2;
Rz' and Rs' each independently designate OH, Me, Et,
OMe, QCF3, trifluorcmethyl or halogen;
' 20 U designates N or CR;', whereby R;' denctes hydrogen,
(C1-Cy)alkyl, (Ci~Cyp)alkoxy, trifluoromethyl or halogen;



quinoline noiety (n = 1) or a tetrahydrobenzazepine moiety (n 2). 20
In the above fornmula (I) preferably R2 is Me, OH CN, CHO CORY or
COOR9; Particularly preferred exanples of R2 are M (nethyl), CHO
(formyl), COwe (acetyl) and CN (cyano). Preferably R5 is hydrogen,
Me, OWe or halogen; and preferably R6 is Ove or OEt. Particularly
preferably R5 is 25 hydrogen or OV and R6 is OVe. The nost preferred
substituent pattern for R5 and R6 is R5 = hydrogen and R6 = Ov. - 6
In formula (1) the substituent on the 1-position of the
1, 2, 3, 4-tetrahydroi soquinoline or 2, 3,4, 5-tetrahydro-
2. benzazepi n& ﬁ%?%ﬁ? Sngyoﬁec%ﬁphghﬁFegﬁ ‘i 9&8%Fefl5£3}€ﬁﬁn' 5V =
CRA' ., W =SRbkoyy, a(c-pyrdidywh, su§$ttimniox(okde%h9820r h\élﬂgehl W—
CR6'), a 2- %rld yl subst1tuent EFB
CR2', W= N)¥ dediqRALsH cH’yPrsG%estu WG@H?W lf‘ﬁ V\rﬂenORPS VR eﬁan) a
4- pyrl nicdyd, ) suRsi| t pent, (Mo, Hrrf%omé%ryl Nr Qéldé;en N, W=
CR6'), or a triazinyl substi t uent (U, V, W= to preferred
SUbS‘tI t ut i on 2pat PRATAsRUSARAL SV R FIRIER 8ﬁ1*€ﬁeﬂlerﬁt9§rtr’%‘?rr? s R3',
%ﬁlbgggye@ggpggxoghloro bromo, Me or Owe. In one-nore
preferre enbodi nent ‘and R5' are identical. In another preferred
enbodi nent they are as both chloro, both brono, both Me or both Ow;
in another preferf&ad &m&i&%@ﬁ@g 518 t‘de’s cembeﬁedombra%vdeam— Rs' is
Ove. Most preferabl R3' and R5' are _chloro or brono. Wen the
1- subs@tlge AFon sthsh Pn@ﬁéh ¢§P1@ﬁujTh6'maFE preferanl §RamR/dogen.

RA" theyt Lenpoelifd ail ¥ohyudigaen LI @h8sebspnmrai¥e 120 or Owve. Three
nost preferred substitution patterns on the phenyl as the

1 substituent -are a) R3', R4, RS’ Ove; b) R = chloro, R4, RS
Qye; and CbuE@her‘$Bﬁ¥é%%eafa@ﬁethvéﬁﬂionRgre—tﬂQtJEé3BEOEQeOr bot h

bronn Due to the rotational freedom of the f enyl, in b) the

defi ni t9osweuné? B =@ Rsdicament, particularly for 'the préven-

tion or treatment of disSeases in which the Qown-regulation or
inhibition of the expressiocn or funcition of the IGF-1 recep-
tor is considered beneficial, and pharmaceutical compeositions

15 containing a compound (I).
DETAILED DESCRIPTION OF THE INVENTION

The compounds of formula (I) contain a tetrahydroiso-
quinoline moiety (n = 1) or a tetrahydrobenzazepine moiety (n
= 2).

20 In the above formula (I) preferably Re is Me, OH, CN,
CHO, CORyp or COQORg; Particularly preferred examples of Rs are
Me (methyl), CHO (formyl), COMe (acetyl) and CN (cyano).

Preferably Rs is hydrogen, Me, OMe or halogen; and
preferably Rg is OMe or OEt. Particularly preferably Rs is
25 hydrogen or OMe and Rg 1s OMe. The most preferred substituent

pattern for Rs and Re is Rs = hydrogen and Rg = OMe.



25 are interchangeable. .The alkyl residue in the (Cl-C4)al kyl or
(Cl-C4)al koxy, as used in the substituent definitions of formnula
(), may be branched, unbranched or cyclic and may contai n doubl e or
tri- ple bonds. It is e.g. methyl, ethyl, n-propyl, n-butyl, iso 30
propyl, sec-butyl, t-butyl, cyclopropyl, cyclobutyl, ethenyl, 7
prop-2-enyl or prop-3-enyl, but-1-enyl, but-2-enyl, but-3- enyl or
propargyl. Preferably it is nethyl, ethyl or isopro- pyl;
particularly preferably it is nmethyl. The alkyl residue in the
(C1l-C6)al kyl or (Cl-C6)al koxy 5 may be unbranched, branched or
cyclic and may contain double or triple bonds. Exanpl es of

unbr anched alkylkraméarﬂalhyﬂhe sebbyh fueniprapythe h- pm;y&:,omqfentyl and

h I hed al k i t
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1-t- b t.hyl 1-eth thyl, (1-] /l-1-
Syl ) R LI Pt rht A AR e et TSt (bR e
et hyl )Im;ettfhy&l CREXRNR %p@hﬁiﬂb sy dituahkyl(vas eerayel ope apy W =

| obu h (2= 9

o) ik ot oF T b Lo S A RP b At Ry tupnt Mndhyt

prop- 2- wnyt bmm‘) enwkpybum;&yenyﬁxtbmheatenwl N;pent- trenylw, =

pent - 2- enyl ent - 3- enyl ent - 4- -di enyl,

pant o 1048 Shg1 % pRrt A% B vy s P e L DRI 1 By -
"hakogem'. neans in the context of the present application fluoro;

chloro or brono. In the context of the present application the term

"I G--1 receptor" enconpasses human | G--1 receptor, the amno 2% acid

sequence of Vﬁﬂpﬁ@fb%rk@ONWbiﬁﬁﬁhUio@ pateriAdansatt shhs€aldadtar and

Mol ecul ar téﬁ & Smse es 20 %‘s’ p. 10%0,— 19%%%(&%% éltlléarloso
enconpadses ot her t ch FGR2TR of Y '
bromo, Me or OMe. In ona more preferred embodiment 33 and
- Rs' are identical. In another preferred embodiment they are
15 both chloro, both bromo, both Me or both OMe; iﬁ another
preferred embodiment Riy' is chloro or bromo, and Rs' is OMe.
Most preferably both Rs' and Rs' are chloro or bromo. When
the 1-substituent is phenyl then R;' and Rg' are preferably
hydrogen. Ry' then is preferably hydrogen, chloro, bromo, Me
20 or OMe. Three most preferred substitution patterns on the
phenyl as the 1-substituent are a) Rs', R¢', Rs' = OMe; b) Rs'
= chloro, Rs'; Rs' = OMe; and ¢) Ry' = hydrogen and Rz' and
Rs' = both chloro or both bromo. Due to the rotational
freedom of the phenyl, in b) the definitions for Rz' and Rs'

25 are interchangeable.

‘The alkyl residue in the (Cy-Cslalkyl or (Ci1-Cs)alkoxy,
as used in the substituent definitions of forﬁula (I), may be
branched, unbranched or cyclic and may contain double or tri-
ple bonds. It is e.g. methyl, ethyl, n-propyl, n-butyl, iso-

30 propyl, sec-butyl, t-butyl, cyclopropyl, cyclobutyl, ethenyl,



mals in general. - 8 The pharmaceutically acceptable salts of the
conpounds of forrmula (1) are acid addition salts with

phar maceutically acceptable acids, which are possible in the case
where R2 is hydrogen, Me or Et; and/or at |least one of U V and Wis
ni s trogen. Exanples of pharnaceutlcally acceptabl e acids are hy-
drochl oric, hydrobrom c, nethanesulfonlc acetic, propionic,

benzoic, citric, tartaric, malic, maleic, funarlc lactic, nitric,
phosphoric or succini ¢ acid. The conpounds (1) of the present

i nvention can be_ pre- are i ng.the pethods describped bel ow,
wi th réF@Pe%c%n¥%)°%éﬂ§ﬁb Y h ufi5 |- BREf er BBt 'FW@E dﬁds (1) of

the premysedt prygtdan arefsyidihesized meahyimeéﬂmyaeofliéopmMu chis
a 3, 4-di_hydroi soqui noline %n:¥b@or a 4, 5-di hydro- 3H 2-ben- zazepi ne
(n=2). PVHe PRF htC 39 iy S REFP itonvePEEEYhy re is duction to a

secondary am no conpound (1) of the invention, where R2 = hydrogen.

As the redUC|ng %gent sodlun1borohydr|de in nethanol o[ ot her
reduci ng agerdt® Yheraigede dBchras(Gor Colmpliky 1gope { CyiCal #H<0%H

cat gl ytiss B¥dﬁ&9§£@éﬂé2ﬁ BekAGhaa Gat &ychyet anWhhbh JBRYbe ehhs@d
suited for reducing.mines, but 20 which w.lI|_not |nfluence ot her

parts 6F EREPEBPIIRT Eramppes oS geRred TRECEEFSENREtRTY  where R2
= Me oretll1and.- %?@p}ll' suzbbuﬁgrzt UeHer 1PQ%BY£+hé@i Dbexpn Rgﬂ?é‘é%jf by

alkylatlon of ( a correspon |ng al k hal i de R2X, where X is
a | eavi¥grgbegr JSLR’H‘F &SOBFORDL/ iSR! uﬁ@%w iarJ@JthlosWaﬂe br

tr'“ate%h%@?mefcﬁi}fn ag Jﬁ%ggmemﬁé@mw@twusaki {ddprbppschene 1a).

Thi s al ation |sgre erab :E formed at roomtenperature to re-
f1use téfﬁ?@ifé?ﬂ?’éhﬂn 1n1aéf—6?r%y INRERY 1d Bekhas: adettoR8; DMF, CH3CN,

DMVBO or. i)%eghﬁﬁthfﬁ%ﬁkﬁéme1 é%ﬁ&l'ﬁéﬂh%@‘sﬁ 1£é§ﬂdby13130 t hen

reduced under simlar conditions as above for_the red uc 9
ethyl)methyl, (1,1-diethyl- 1-methyl)methyl and (1-t-butyl-1-
methyl)methyl. Examples of the cyclic alkyl are cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or (2- or 3-

15 methyl)cyclopentyl. Examples of unsaturated alkyls are
ethenyl, prop-2-enyl, but-l-enyl, but-2-enyl, but-3-enyl,
pent-1-enyl, pent-2-enyl, pent-3-enyl, pent-4-enyl, penta-
1,3-dienyl, penta-1,4-dienyl, penta-2,4-dienyl or

propargyl.

20 The term "halogen" means in the context of the present

application fluoro; chloro or bromo.

In the context of the present application the term
"IGF-1 receptor" encompasses human IGF-1 receptor, the amino
25 acld sequence of which is known [see e.g. T.E. Adams et al.
Cellular and Molecular Life Sciences 2000, 57, p. 1050-1093],
but it azlso encompasses oﬁher IGF-1R, such as‘IGF—1R of mam-

mals in general.



tion of the imne (I1) itself, to formconpounds (1) of the
invention where R2 = Me or Et. The conmpounds (1) where R2 = Me or Et,
respectively, and the 1-substituent is other than phenyl (i.e. at

| east one s of U V or Wis nitrogen) may be prepared by acyl ation
of (1), where R2 = hydrogen, with XCOOEt or. XCOWVe, respectively,
where X is a |l eaving group such as chloro (in XCOv X may also be
acetoxy), to forma conpound (1) wherein R2 is COOEt or COW,
respectively, which is then reduced, e.g. with Li sa A1H4 or B2H6, to
t he conpound wth R2

I = or Et, r ec-.tive schene 1b). For
LT Conhounaghp] PEihein tas et g adrAnt aEy B S khir o CHES CARBPVENS O o ke
rﬁact | UE maym§1§0( he au&gdcj.ma@&iﬁ@hl ¥alos rmiﬁmdq?%rﬂapbﬁméaaa@ from
the corres n n secon r am no Cco SS, poun t =
hydr og@iFCREEREHD o6 TBECR ALTS RERSORABSLE | ShSurATe FPSEe GiReS CooRo
Or cyangdedfenpaudrPanedaha oot tHe 12hevecsecoOndar v aring £omround
(I'), where R2_= hydrogen, by acylation with an _appropriate acyl -
hal isde TROEEK; T¥HSS PEUPRRIRIFEHG 2B aFSRP RIS @CAARY2DD B de

may be di%ed) ori@l tfyiBecactd RStRn-B99E6K c Oradat3r008Ropdtidle XCN
(X = chloro or bronpo); by using a suited_ auxiliary base such as NEt3
or pyrikfPAetandcl PptGoharteria, dildicystaleten gynaric, lactic,

4- di metykan] nopydddi-ne cscheresnia ehiqlb). The reac- tion
tenperature may be fromroomtenperature to the boiling 25
tenperature of the solvent, which solvent may be an ether. such as

THE or 1, 2- diABt BexpySideane;r) CH2Chie NoRichy | PHGEREion deReper p&RC12.
In the case a cyanogen halide_ is used, anhy- drous potassium
car Bond&efays o &d "eSPRESt Fafidachbeletr bkt hydtegeRchal? de.

Acet yl aldnaRss (R sndCOMe) patecphsfLlithe cblpolhds PENf @rMedei prdieat
acetic anhydride, i.e. without solvent or catalysts, to facilitate

the i scieafi bRVeRtide aNeasdryPetbzed iKidt the, imine "(II), which is a
3,4-dihydroisoguinoling (n=1}) or a 4,5-dihydro-3H-2-ben-
zazepine (n=2). The imine (II} may then be converted by re-

15 duction to a secondary amino compound (I) of the invention,
where R; = hydrogen. As the reducing agent sodium bhorohydride
in methanol or other reducing agents may be used, such as DI-
BAL, BpHs, LiAlHy, or catalytic hydrogenation using a cata-
lyst, which may be chiral, suited for reducing imines, but

20 which will not influence other parts of the compound (I, R; =

hydrogen) .

The compounds (I) where Rz = Me or Et and the 1-sub-

stituent is phenyl, may be prepared by alkylation of (II)
with a corresponding alkyl halide RyX, where X is a leaving

25 group such as bromo, icdo, mesylate, tosylate or triflate, to
form an intermediate iminium salt (III) (scheme 1a). This al-
kylation is preferably performed at room température to re-
flux temperature, in an aprotic-solvent such as acetone, DMF,
CHsCN, DMSO or 1,2-dimethoxyethane. The iminium salt (III) is

3¢ then reduced under similar conditions as above for the reduc-



Al'l conpounds (I) where R2 = fornyl, may be prepared s fromthe
above secondary am no conpound (I), where R2 = hy- drogen, by using
formc acid in refluxing toluene (schenes la and 1b). Al conpounds
(1) where R2 = CONHRO or CSNHR9 can be prepared froma secondary

am no conpound (1), where R2 = hy- gPo drogen, under standard
condition by reacting this with an |socyanate OCNR9 or i sothiocyanate
-SCNHR9 at roomtenperature in an inert solvent such as an ether, DW
or acetonitril (schenes la and 1b). The imne (I1) itself may be
prepared froman appropriately 15 substituted henet¥l n%] (Viin)

or 3-piéRPl pF opyr drtine (FI) 1Yssdffemdo2fornyCARARES e’ﬁ% of these

Wi th an.aBREOSK ivhadleeRy Sukst:t gted acyl chloride (>0 e.g. under
standard Schotten-Baumann conditions, which gives an am de (|

This amde (IV) may then be cyclized to the imne (I1) under dehy 20

drating condiphkboBsSm¥¥uriisa (dehydsad ifi0-agendr SHCh raspebftveshl ori de or
POC13 (Bi schl er-Napi eral ski type) or P26 (Pictet- Gans type) Ei t her

of the aa@ hes ISt ispept xds mifhase threpaiery byl techhi §BRE" 181G in
the art, EJ Wa@PrVPQL@ %E%L%?éﬁ'%jsrﬁﬁl Yellregard® |a@%}1¥.@§§n(6@ For the

sequence reference is ma g. to Kohno et
al ., BUlI. @hem @oc hyewenrlwéh $3pa5t 0E23<§0¥254r9$£?ﬁ%fdﬁ‘e dases

the phemetayk lena rl%a(fwgl réé%eé{ﬁﬂl e@rreﬁm@l %@&@Meaf@';ﬁa%S is the
case - also be acetoxy) to form a compound (}) wherein R, is COCEt u= -
or COMe, respectively, which is then reduced, e.g. with Li-
10 AlH; or BpHg, to the compound (I) with R; = Me or Et, respec-

tively (scheme 1b).

For all compounds (I), where R, = methyl, the standard
Eschweiler-Clarke reaction may also be used, to directly form
these derivatives from the corresponding secondary amino com-

15 pound (I) with R = hydrogen (scheme la or 1b).

All compounds (I) where Rs; = CORs, COORy or cyanc can
be prepared from the above secondary amino compound (I},
where R, = hydrogen, by acylation with an appropriate acyl
halide ReCOX, (in particular for Ry = Me also acetic anhy-

20 dride may be used), haloformic acid ester RgOCOX, or cyanogen
halide XCN (X = chloro or bromo); by using a suited auxiliary
base such as NEt; or pyridine and, opticnally, a catalyst
such as 4-dimethylaminopyridine {(schemes la or 1b}. The reac-
tion temperature may be from room temperature to the boiling

‘25  temperature of the solvent, which solvent may be an ether
such as THF or 1,2-dimethoxyethane; CHsCN; N-ﬁethylpyrroli—
done or CHzClz. In the case a cyanogen halide is used, anhy-
drous potassium carbonate may be used to neutralize the

formed hydrogen halide. Acetylations (R; = COMe) are prefera-



ROCOX,

RO000X, ( Hz)" NR2 Ac20or XCN'! base NRz R6 R3 RS Rz

Rs Rs R R5 R3 HCOOH 4 HZCO/ (DR4 HCOOHRs R5 R6 R5 (CH2)"
\

RONCO \
COOR9,
R3 RS
CONHR9
R5 R3

10

15

20

25

" R' or RONGS R3S R3 RE 3 R4 (1), RR = HR4 (1), R

I
COR9,

COve or ONR5 NaBH4 R5 R5 (1 2)" RS (CH2) NI NRZ Rfi R2 Rs

RBR, R, (11),n=1,2 R4 5,3 4 MeX or EtX | base (1) R
or CSNHR9 R5 R5 R5 ( HZ' RS (CHZ)" NRz+ NaBH4 .2 R5 /
RS Rs R5, \ | . R3, R4

bly performed in neat acetic anhydride, i.e. without soclvent
or catalysts, to facilitate the isolation of the N-acetyl de-

rivative.

All compounds (I) where Ry = formyl, may be prepared
from the above secondary amino compound (I}, where Ry = hy-
drogen, by using formic acid in refluxing toluene (schemes 1a

and 1b).

All compounds (I) .where Ry = CONHRy; or CSNHRg can be
prepared from a secondary amino compound (I), where Ry = hy-
drogen, under standard condition by reacting this with an
isocyanate OCNRgy or isothiocyanate SCNHRy at rcom temperature
in an inert solvent such as an ether, DMF or acefonitril

(schemes 1a and 1b).

The imine (II) itself may be prepared from an appropriately
substituted phenetylamine (VIII) or 3-phenylpropylamine (IX)
(scheme 2), by acylating either of these with an appropri-
ately substituted acyl chloride (X), e.g. under standard
Schotten-Baumann conditipns, which gives an amide (IV). This
amide (IV) may thén be cyclized to the imine (II) under dehy-
drating conditions with a dehydrating agent such as zinc
chloride orxr POClsz (Bischler-Napieralski type) or P,0s (Pictet-
Gams type).

Either of the amines (VIII) or (IX) may be prepared by
techniques known in the art from appropriately substituted
benzaldehydes (V}. For the sequeﬁce {(V) to (Vi) to (VIII)
reference is made e.g. to Kohno et al., Bull. Chem. Soc.
Jpn., 1990, 63(4), 1252-1254. In some cases the phenethyl

amine (VIII) is even commercially available, as is the case

R2



(I11), RR =M, Bt R4 (1), RR = M, Et N12 - Scheme Ib R5 Riw R6 |
(c )" RS ~ H2), / NNve (I g,n=1,2 VJU IU Rs~V~Rs RS\ ~V~Ra
(1) NaBH4 H2CO / HCOOH R5 RS RS ROCOX, R9O000X, RS (~ H2)" (CH2)5
Ac20 or XCN/ base | / NR2 NR2' WU (1), R HWURNXO\ 2 AV R s
or RONCS Rs V RS Rs XCOOEt, XOOMg,q (1), R2 = COR9, COOR9, or Ac2Qf
base COMB or CN RS R5 RS (NR-n RS (iHz)n NR2 U W' WU RSAV~R3
R5" V~R3'

Scheme 1a

RCOX, RyOCOX,
Ac,0 or XCN/ base

—

RNCO
or RyNCS

R []

4
(1), Ry = CORg, COOR,,
COMe or CN

Ry
(1, Ry = CONHR, or CSNHR,

(10, R, = Me, Et

(1). Ra = Me. Et



(1), R2 = COOEt or COMe HOOOH (p, R2 = CONHR9 or CSNHR9 LUAI H4 or
BBH O RS RS R6 (I H) RS-111 (CH)~NR 0/ NCHO wu WIU RslV
IRs (1), R2. = Me or Et (~) - 13 R5 0 R5 CH3NO2 / NaOVe CH3CN / KOH
/ (V) R R5 R5 N2 R6 CN NO (VII) H2 /Pdc5% HCl H2/ PdCl10% R5 R5
RE NH2 RS\ / (MII) I / (IX) Ni2 ;RO OR6 2 CHn + W / NH2 %
RS v Rs n=1,2 NaOH, CH2ClI2 (x) RS R5 R6 (CH2)s R5 ONH ~- / / N
POCI 3
Scheme 1b
‘Rs H5
R
e (e, ; (G,
=N NMe
an 1,2 7 -
hn=1, W= U W ¥
| |
.
Rsl)i\v/I\Ral R5| . V)\ Ral
)]
NaBH, H,CO / HCOOH "
5
A | i,
Rg RCOX, ROCOX, (OH),
(?Ha)n Ac,O of XON / base NR,
NR," =
W= Ty
e
Or=H N R,NCO PN )‘\ ‘
o /jﬁ.v/kﬁl or RgNCSE Rs v Ry
XCOOEtXCgM 3 0. R, = CORy, COOR,,
s e,
or Ac,0 / base l _COME or CN
RS
RS
s (GH,) b R
" ® ©Ha),
NR
2 NR,
_
W f W~ P
X
re” S, NG

(1), Ry = COOEt or COMe

LIATH, or BoHg l

RE
R
° (©HY,
NR,
W= F
\ /L
Hsl V Ral

(I)‘, Ry,= Meorkt

HCOOH
(1), R, = CONHR, or CSNHR,

N g
R .
° (Gt
NCHO
W~ F
)% /|\
Re v Re



R5 VR3 RsVRs (IV),n=1,2 (I1),n=1,2 Schene 2 14 for
3- met hoxyphenyl et hyl ami ne, which inter alia was used in exanples
31-38 (see below). The sequence (V) to (VIl1) is weasily achieved in
accordance with the procedure devised for the correspondi ng
4- et hoxy derivative (D Biase, S.A;zet al. s J.Og.Chem 44(1979)
4640- 4649). Compound (VIIl) is there-af- ter reduced to the amne (IX)
by catal ytic hydrogenation. The appropriately substituted
benzal dehyde (V) of scheme 2 in turn is either cormercially
avai | abl e or known fromthe it-oerature. to Sonme exanples of known

' Hed for synthesizing sonme preferred

conpounds (1) are the Riall ow ngbenzal dehyde (V)' CAS reg. no.
3- met hoxybenzal dehyde 591-]8 2-1 uor o- 3- met hoxybenzal dehyde
103438-88-6 2-chl oro-3- : benzaldgﬂy%ﬁ 4881 49-1
' 2- bronncﬁ{ﬁgymgémgenzaldeh de 10401-1
2- hydr oxy- 3- rfet hoxybepzal dehiyde 14§H§i 8 3-ethoxybenzal dehyde
h
8

22924-15-8 2- chIo 3- et hoxybenzal yde_ 99586- 82-0
nzaldehyde 492 6
al dghyde 61563 28-8
et zg\.ehy%e 109179R§ " Q1S OPF 1
- 3- propyl oxybenzal | e 222031-84-7

3- et hoxy- 2- hydr
2- chloro-gyneth
2- br ono- 3- fie
75792-33-5

XYy
| be

3- but yl oxy- 2- hyd enzal dehyde 91849- 2
2- hydr oxy- 3-i spbut yl oxybenzal dehyde 222031-85-8
2- hydroxy-3-is Hopqu@gnggldehyde 22203 - 8+ &4c 1B%et hyl benzal dehyde
620-23-5
RS
Re NH, .
2
(Vi) (1X)
e G0
on) v»i Sy
J\ %I\
NaOH, CH,Cl, X
R
8 TCHa) Re (CHy)
I n
NH o N
jj:\ POCI,
WSy , WS
LA Py
' Z
Ry VR Ry \v)\na'
(M), n=1,2 ,n=12

Scheme 2



2- hydr oxy- 3- net hyl benzal dehyde 824-42-0 2, 3-di net hoxybenzal dehyde
86-51-1 2, 3-di et hoxybenzal dehyde 24454-82-8

2- et hoxy- 3- net hoxybenzal dehyde 66799-97-1

3- et hoxy- 2- met hoxybenzal dehyde 75792-34-6

3-1 sopropoxy- 2- met hoxybenzal dehyde ,218903- 24- 3

2- met hoxy- 3- net hyl benzal dehyde 676§ -61-6

2- et hoxy- 3- net hyl benzal dehyde 532965-62-1

3- et hoxy- 2- nethylbenzaldehyde 56724-03-9

3- hydroxy 2 eth | benzal dehyde 532966- 36-2 15 -

3- neth % %ya@mgqgejﬂyfhzlnter alia was used in
2- 'SOpr&Qﬁﬁﬂ@mnBﬂh@&ynﬁﬁz%hd@ﬁydeTﬁ§3§iﬂéﬁc8 (V) to (VII} is

2- but yl - 3- met hoxybenzal dehyde 151038-64- 1

2-(1,1- %ﬁ%&’hﬁrzmﬁwé 9 RECRELFBER 24} e PGePI8IRA B aleyised for
3- (tri fhuorometipsydbenzakdeRyde é@ﬂ&a&%@ (DiBiase, S.A. et al.
3- hydr oxy- 2- net hoxybenzal dehyde 66495-88-3

3- hydr oXy27B-E0RBry b Helfaa- 486057 Gorbpund (VIT) is there-af-
3- hydr oxyr Z-pr.epaxydenzal-gehude Iﬁp&@an§%1§tlc hydrogenation.

3- (met hyl t hi o) benzal dehyde 73771 35-4 3- (ethylt | 0) benzal dehyde
87425- Jthel apprprohdt oLy |SWhebbeHEaR detnrdd depyda7{Ms-¢f scheme 27in
2-f1 uoros,dy hydeoxybenzalfehyde: O%éﬁréﬁeflor known from the lit-
2- chl or o- 3- hydr oxybenzal dehyde 56962- 10- 8

2- br onRHR @ oxybenzal dehyde 196081-71-7 3- hydr oxybenzal dehyde
100-83-4 3- hydroxy- 2-net hyl benzal dehyde 90111- 15-2

3- hydr oxy-2- propyl benzal dehyde 532966- 38-4

3- hydr oxy- 2- | B eﬁswﬁéﬁ%ﬂ empie bspeskidtdgs Vhuthrt may be

- 3- hydraxypenzakdebyde: 532968md2pPe forred compounds (I) are the
2-(1,1-di et hyl et hyl ) - 3- hydroxybenzaldehyde 532966 46- 4

3- hydr oSG~ 2%ingret hyl propyl ) benzal dehyde 532966- 44- 2

2- hydr oxy-3-tril uoronet hoxybenzal dehyde 497959- 31-6

benzaldehyde (V) CAS reg. no.
3-methoxybenzaldehyde 591-31-1
2-fluoro-~-3-methoxybenzaldehyde 103438-B8-6
2~chloro-3-methoxybenzaldehyde 548817-49-1
2-bromo-3-methoxybenzaldehyde 10401-18-0
2-hydroxy-3-methoxybenzaldehyde 148-53-8
3-gthoxybenzaldehyde 22924-15-8
Z-chloro-3-ethoxybenzaldehyde 99586-82-0
3-ethoxy-2-hydroxybenzaldehyde 492-88-6
2-chloro-3-methylbenzaldehyde 61563-~-28-8
2-bromo-3-methylbenzaldehyde 109179-31-8
3-isopropoxybenzaldehyde 75792-33-5
2-hydroxy-3-propylozyvbenzaldehyde 222031-84-7
3-butyloxy-2-hydroxybenzaldehyde 01849-57-9
2-hydroxy-3-isobutyloxybenzaldehyde 222031-85-8
2-hydroxy-3-isopropoxybenzaldehyde 222031-87-0
3-nethylbenzzldehyde 620-23-5
2-hydroxy-3-methylbesnzaldehyde 824-42-0
2,3-dimethoxybenzaldehyde - 86-51-1
2,3-diethoxybenzaldehyde 24454-82-8
2-ethoxy-3-methoxybenzaldehyde 66799-97-1
3-ethoxy~2-methoxybenzaldehyde 75792-34-6
3-isopropoxy-2-methoxybenzaldehyde 218903-24-3
2-methoxy-3-methylbenzaldehyde 67639-61-6
Z2-ethoxy-3-methylbenzaldehyde 532865-62-1
3-methoxyv-2-methylbenzaldehyde 56724-03-9
3-hydroxy-2-ethylbenzaldehyde 5329656-36-2




2- hydr oxy- 3- (et hyl t hi 0) benzal dehyde 67868-82-0

3-benz
2-(C1-
(C1-4
fluoro

: bCF3

yl oxy- 2- hydr oxybenzal dehyde 86734-59-0
4) al kyl - 3- (Cl- C4) al koxybenzal dehydes (
)al kyl, R6 = (Cl-C4) al koxy) and 2-(Cl-
nethoxy benzaldehydes (1. th RS (
), respectively, may be syntﬂ%

si zed from 2-(Cl-C4)al kyl -

i.e. with R5 _
C4)al kyl -3-tri -
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2-hydroxy-2- (methylthio)benzaldehyde

67868-82-0

3-benzyvilioxy-2-hydroxybenzaldehyde

86734-59-0

2—(Cl—Cg)alkyl-B—(Ci—Cq)alkoxybenzaldehydes
(C1-C4)alkoxy) and 2~ (Cy~Cq)alkyl-3-tri-

(C;L'-C;;) alkyl : Rg

_'fluoromethoxy—benzaldehydes (i.e. with Rs

10

15

.OCF3), respectively, may be synthesized from 2-(Cy-C4)alkyl-3-

(i-e. with Rs

(C1"C4) alkyl ' Rs

hydroxy-benzaldehydes by Williamson etherification with a

corresponding (Ci-Cas)alkyl bromide and triflucromethyliodide,

respectively.

2-(Cy-Cy)alkoxy-3- (C1-Cy) alkoxybenzaldehydes

(i.e. with

Rs = (Ci1-Ces)alkoxy, Rg = (Ci-Cq)alkoxy) and 2-(Ci-Cs)alkoxy-3-

trifiuoromethoxy-benzaldehydes (i.e.

Rg

Cq) alkoxy-3-hydroxy-benzaldehydes by Will

with Rs

(leCQ ) alkoxy ’

OCF3), respectively, may be synthesized from 2-(Ci-

iamson etherifica-

tion with a corresponding (Ci-C4)alkyl bromide and trifluoro-

methyliodide, respectively. Alternatively all these compounds

are available from 3-benzyloxy-2-hydroxybenzaldehyde by

re

t he
Wi th



sulfide or diethyl sulfide, respectively (for a simlar reac- tion
see M Euerby at al., Synthetic Conmmunications 11 20 (1981),
849-851). Another route to these starting materials is by
etherification of 2-hydroxy-3-(methylthio)benzal dehyde or
2- hydr oxy- 3- (ethylthlo)benzaldehyd (A. Makoto at al. Bull. Chem
Soc. Jpn. 51 (1978) 2435-2436). %he appropriately substituted acyl
chlorides (X) for the synthesis of the am de (IV) are benzoyl
chlorides, when U= CR2', V= CR4' and W= CR6'; and are known or
can be synthe- si zed under standard conditijons fron1corre ondi ng
benzoi ethgsi B5cakian t ﬁpéhywe@r#bﬁea)@nérl%&ﬂacrryla%PSP?Hé e
exanpl %Qeoﬁ gpeQyl chlorides (X) and benzoic acids that may
use for syn he5|2|ng sone preferred conpounds (l) are the
fol l owi ng: - 17 benzoyl chloride (X) CAS No. 3,5-difluorobenzoyl
chloride 12979d- 9y v %@hgﬂmﬂﬁ%%hla@h@awe(12%05w@2h6R5 -
3, 5- dlbronnbenzoyl chl’ori de 23 5 dlethylbenzo% chl ori de
57664- 6(2:1704)315yé|m%¢Hofayl@énz@@l2rwo¢4>@ék3f?2§391:}7¥39th10 ern
3, 5-di t&ﬁ%PePfQ¥lgﬁﬁk)E'de &ﬁlé At , Ra SEté, respectively,

3,5-bis uor ome enzoyl Iorlde 785-
3- br onma- bRl ey wberriaEd éﬁpmrﬁd&zzﬁgmuw 8- bBO’B‘PITléﬁ%@dﬁﬁﬁﬁW benzoyl

chlorld 0- y. r 96227-40-6
3- br ono- %nggh%ég%enzoﬁﬂggﬁﬁé¥?§e 15$%h§§%§@ }eé&Hd% wden
3- chl ordi®thel hoxybielw oyl dékkbyl denlgddes- 58spectively (for a

3-f| uor Loy amet hyl) b h r|d A3-30-4
3, 4.5- f%ﬁﬁ%%%oxé%enzo %h or?géﬂ%%Z% &3 ﬂgﬁ%?trlfluorobenzoyl
chIorid@mmMﬂieatQ@m§113(4953ﬁn|&$ﬂﬂ¥ﬁbenzoyl chl ori de- 42221-50-

3,4,5-trimethyl benzoyl chloride 57498-46-1

zal-

2—(Cl—C4)aikoxy-3—methylthio—benzaldehydes (i.e. with Rs
= (C1-Cq)alkoxy, Rg = SMe) and 2-(Ci-C4)alkoxy-3-ethylthio-

15  benzaldehydes {(i.e. with Rs = (Ci-C4q)alkoxy, Re¢ = SEt), res-
pectively, may be synthesized from 2-(Cy-Cs)alkoxy-3-bromo-
benzaldehydes by reacting its Grignard reagent with dimethyl
sulfide or diethyl sulfide, respectively (for a similar reac-
tion see M. Euerby et al., Synthetiec Communications 11

20 (1981), 849-851). Another route to these starting materials
is by etherification of 2-hydroxy-3-(methylthiec)benzaldehyde
or 2-hydroxy-3~(ethylthio)benzaldehyde (A. Makoito et al.
Bull. Chem. Soc. Jpn. 51 {1978) 2435-2436).

25 The appropriately substituted acyl chlorides (X) for the
synthesis of the amide (IV) are benzoyl chlorides, when U =
CRp', V = CRy' and W = CR¢'; and are known or can be synthe-
sized under standard conditions from corresponding benzoic
acids with thionyl chloride or oxalyl chloridé. Some examples

30 of known benzoyl chlorides (X) and benzoic acids that may be
used for synthesizing some preferred compounds (I) are the

following:



| o
di
di
di

ono- 3, 5- di met hoxybenzoyl

chl-ori de 56518-43-5
ro- 3, 5- di net hoxybenzoyl
nmet hoxy- 4- net hyl benzoyl
br ono- 4- met hoxybenzoyl
chl or o- 4- met hoxybenzoyl

chl ori de 4073-36-3
chl_ok

chl ori de 56518-47-9
chl ori de 34523-76-7

pde 29568- 76- 1

4-b
4-c
3, 5-
3, 5-
3, 5-
3, 5-di chl or 0- 4- et hyl benzoyl chloride 113485-46-4
3, 5-di net hyl - 4- met hoxybenzoyl chloride 21668-34-8
3, 5-di fl uor o- 4- met hoxybenzoyl chloride 501701-43-5
3, 5-di fl uor o- 4- net hyl benzoyl chloride 103877-74-3
3- brono-4, 5-di net hoxybenzoyl chl oride 70574-46-8
3, 4=di giehaeyt Shiethixybenzoyl chliori de 6300I- 38-Tcas No.
3, 5- di gt.Ayfifusebhenapenddypki@hl ori de 59931-54-31129714-97-2
3, 5- di B éndichifol gbersiosh zantoridd or i de 402- 85- 7 2905-62-6 _
2, 3, 5- t.bnéthexpberrooy| cidlokdde de 119098-79-2  5- hbexamd-29-63 - di g
t hoxybjgn Sz@idthohberdoyeé dgpr88 91-0 3, 5-di chl or 0] #74636p2-opoxybern
chl ori de S4dumgihogvienzpphabilerkds d - Cas No. 17213~57-9
3- chl ofeszd matihykbeipeyhetbiartdsaci d_20624-87-7 6613~44-1
315_di§héh5&@gzLjﬂﬂ£ %Bﬁ%ﬁﬂé,%h%qngQOOQ 58- 2785-56-8
3, 5- di |BBFYRE chieieheud s ehtordded 4319-02-2 21900-27-6
3,4_diﬁyglwv{ B ﬁ%§9¥4Q@HEw4nmblgsﬁdﬁ 3034-84-7  ]21900-22-1
3. chl oeg™ 2 cid 62936- 239¢227-40-6
3 5. di [EpERER AR theX ofiptorddey 9099990.55. 1 1157893-14-6
3 5. di leRERT e os Spekhoxybenzoy) chioride 15090 g o [B9106-53-6
’ %“Eihq;o S5—{Lriflhorome y@Qﬁegzgjl gt R%@?R 1] K71243-30-4
3- br one= g N O e e R P E g g oot 38276151 5T —
3- br ong- IRy T IR X ypria gL e et ST T P 7787 5267
3- chl orus A5 U ERYEoB e HEL Y RRIIAGLE Bct 635458345 gy
Appr ol &SI U PSS ILERS &H gL _acrds—are N s o - A0
synt heSIZethdly, B BLAMdALS, PERESHUReS as— koY1 H raSe—Skit
in tIﬁe4aéﬁloﬁoL3V%ld1meﬁh6%§955%8fifSﬁhdﬁﬁdel'“355 SKi E&e gl %WL9'C art
i N prdgessEise®hokei- REESABERI V1S NEIH RAT certarn 3&‘5{2%1*?6”‘]0“ yru
- such g3, Bydibexyb- JhnReUPSkybBnzoyl chloride 4073-36-3
3,5-dichlore-4-methoxybenzoyl chleoride 29568-76-1
3,5-dichloro-4-methylbenzoyl chloride 113485-46-4
3,5-dimethyl-4-methoxybenzoyl chloride 21668-34-8
3,5-difluoro-4-methoxybenzoyl chloride 501701-43-5
3,5-difluoro-4-methylbenzoyl chloride 103877-74-3
3~-bromo-4, 5-dimethoxybenzoyl chloride 70574-46-8
3,4+-dichloro-5-methoxybenzoyl chloride 63001-38-7
3,5-diethyl-4-methoxybenzoyl chlcride 59931-54-3
3,5-dibromo-4-fluorobenzoyl chloride 402-85-7
2,3,5-trimethoxybenzoyl chloride 119098-79-2
S-bromo-2,3-dimethoxybenzoyl chloride 107188-91-0
3,5-dichloro~4-isopropoxybenzoyl chloride 41490-23-7
Benzoic acid Cas No.
3-chloro-4, 5-dimethoxybenzoic acid 20624-87-7
3,5-dimethoxy-4-isopropoxybenzoic acid 52009-58-2
3, 5-dihydroxy-4-methozybenzoic acid 4319-02-2
| 3,4-dihydroxy-5-methoxybenzoic acid 3034-84-7
3-chloro-4-hydroxy-5-methoxybenzoic acid 62236-23-6
3,5-dimethoxy-4-hydroxybenzoic acid 325320~-556-1-
3,5-dichloro-4-hydroxybenzoic acid 112290-09-2
3~bromo-5-chloro-4-hydroxybenzoic acid 118276-15-8
3~bromo-4-~hydroxy-5-methoxybenzoic acid 16324-52-3

3-chloro-4-hydroxy-5-methylbenzoic acid

35458-34-5
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be

hl ed
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the starting reagents or internedi ate conpounds may need to be
protected by protecting groups. Thus, the preparation of the
conmpounds (1) may involve the addition and renoval of one or nore
protecting groups. The protection and deprotection of to functional
groups is described in "Protective;gyoups in O- ganic Chem stry",
edited by J.WF. MCOm e, PlenumPress (1973) and "Protective G oups
in Organic Synthesis", 2"a edi- tion, TW Geene and PP.G M Wits,
Wl ey-Interscience (1991). 15 Suitable protecting groups for aromatic

hydr oxyl gro Ln. t.h resept i.nvention.are e.g._ _benzyl or

i sopropyl gr g‘ﬁ%g?prﬁtr% arsug?gf'*h%t%dgr???fzob?o%%lc};t%c?rtehgn%g‘%p?%pyl
group imyeassily lachivevBdsbyed atyahyting Syshidgenatroeadicead algy st

Pd/ car bon nd ,.treat i th BC13, ,respectively. 20 Th

appr op?(ing 3?%’/1’ SUBSH tsgﬁiale‘incjyl? STritdeiP(%l,l %%@F’Br?f%ﬂer@%'b?’ V=N
and W xh6R6' skithrede nsyhthest zgthundeprosé sautarad eandptéong: fihom
appropria tinic acid hi onyl- ¢hl ori de.

ely su st.itlftediso'co- i th
The “anSPBBEP AL S5 i TOBCEL TR A GFONES| Z0FH oY QRETERYL WhATRS O NV
= CR4' t&@dsWthir@&'eaqgﬁtbgozsyﬂiﬂaﬁ&db EEdtﬁl’tﬂﬁipcﬁi_I{%@dﬁ&ﬁ conditd Ions
from 2- carboxylic . aci ubstitute ridines: e appropriate
subst | 6t BEORESTCE MYoPFAESS 309 GHEGPE: UPDER, Wpe PEREETAPTWARRG. of
wher e Whs EBdpounds (@R4madnthWidNitheaddde: S -and0 rEhesiz ask wader
standard conditigns from appropriate 2-car- boxylic acid substituted
oyr i di R8s TOTRPERNHAPAPEP P R U oS BFP HE St ey HEPFEEESTRR iher e U
‘? GRZ'f&ﬁdt&@naﬂ=g%§up@ags1@?5&Eibéﬁg&hezbiéﬁhdﬂ%yﬁ'G&b@ﬁﬂ?iﬂidﬁy?ﬂitiOns
rom appropriate 4-carbgx aci d substituted pyrimdines. e
appr op%gplgtéﬁf“’ss&ﬁé’tqi'tﬁgéﬁeégw M- &r i YeT¥Se PAFREPPIRSSV = N and V
= CR4' (aam3pearny Mieskzedvancesusst andordagondiyidtersikr pnrdped: -

propri %t,e substituted 2-cgr boxyl i cb&ci d substituted, K pyrimdines. The
appr opritgttel - BufEtsorGt 889 aeyF - toh"-Faeldlley-Interscience (1991).

15 Suitable protecting groups for aromatic hydroxyl groups
in the present invention are e.g. benzyl or isopropyl groups.
Removal of the benzyl group and the isopropyl group is easily
achieved by catalytic hydrogenation (catalyst Pd/carbon) and
treatment with BCl;, respectively.

20 ‘

The appropriately substituted acyl chlorides (X),
where U = CRp', V = N and W = CRg', can be synthesized under
standard conditions from appropriately substituted isonico-
tinic acids with thionyl chloride. The appropriately sub-

25 stituted acyl chlorides (X), where U =N, V = CR;' and W =
CRg¢' can be synthesized under standard conditions from 2-
carboxylic acid substituted pyridines. The appropriately
substituted acyl chlorides (X), where U = N, V = CRy' and W
= CRg', or where U = CRp', V = CRy' and W = N; can be syn-

30 thesized under standard conditions from appropriate 2-car-
boxylic acid substituted pyridines. The appropriately sub-
stituted‘acyl chorides (X), where U = CR;' and V, W = N, can



(X), when U, V," W= N, can be substituted under standard conditions
from appropriate 2-carboxylic acid substituted triazines. 10 Sone
exanpl es of suitable starting materials for the production of
nitrogen containing acid chlorides (X) are the follow ng known
conpounds: acid chloride (X) CAS No.

4, 6- di met hoxypyri m di ne- 2- car bonyl *&Hhl ori de 509101-33-1 Starting
naterlals for production of (X) CAS No.

2, 6-di chl oro-4-pyridi necarboxylic acid 5398-44-7

2- chl or 0- 6- met hoxy- 4- pyri di necar boxyl i ¢ acid 15855-06-84
d|chbosgnﬂhggaaaﬂlwmdarbekgmdirduna@dasQQQS2®x81apprOprlate

- di met hox i e X C 4-8

i ChSROSATEhH 1A et e bbuut T Mt n Tt 65 2y, spprop=t
d'cﬁﬁﬁaﬂg—éuESEhﬁuﬁe@zanngehkwinﬁeaﬂ(aé 583630 Uz6W6= N and V

d

[

i me .t Liazi hyl ca _
4, 6-di me %ﬁy § £ P{Igéigl ne tu e%x gf?%%%]ﬂg& %Sgﬁ?liz%%; 1frolm5 a'Fhe
tramsfoq&&prmat@fsubnuﬂrmxedthytafbﬁxymicaadlél5&bsﬂnﬂ@ésdlnto t heir
correspondi,ng_carboxylic acid d |vat| are ctions
f or tho§§r§wgﬁf%ﬁﬁi ﬁu?pQFPPr*%% npou tu£(iwﬁgh r§§§% ?%ventlon
contai n @)20whehrial went er Nandahl“im eﬁmrsezlnraye@xursien stdnflhedent

ti- f . Al th | ar | d I
e onaIGHELPRaI 17 b FE CHE @ bbpt G ECRSLAF cRe < HIERTRBAT. 20 i

i ntendedttiazéayer both enantioners per se, as well as mxtures of

themin any ratio, such as racemc m xtures. Conpounds (lI) of the

pre¥ent invention may be obtained in their enantionerically pure

forms by crysbaklézaiplos of shithels siddittingnmsied tislwi tthrchheal aci ds

L252n5.2§ﬁg%$§iggng£ nf%régeh %bn@§§k1é51é@1d33h£3§§g1s %%%7é%é28’ Us
the following known compounds:

acid chloride (X) CAS No.
4,6-dimethoxypyrimidine-2-carbonyl chloride 502101-33-1
Starting materials for production of (X) ) CAS No.
2,6-dichloro-4-pyvridinecarboxylic acid 5398-44-7
Z2-chloro-6-methoxy-4-pyridinecarboxylic acid 15855-06-84
4,6-dichloro-2-pyridinecarboxylic acid 88912-25-8
4,6-~dimethoxy~2-pyridinecarboxylic acid 90764-84-4
2,6-dichloro-4-pyrimidinecarboxylic acid 16492-28-7
4,6-dichloro-1,3,5-triazine-2-carboxamide 583630-76-6
4,6-dimethyl-1,3,5-triazine-2-ethylcarboxylate [82%-73-2
4,6-dimethoxy-1,3,5-triazine-2-carboxaldehyde |98141-06-1

5
The transformation of amides, ethyl esters and alde-
hydes into their corresponding carboxylic acid derivatives

are well-known reactions for those skilled in the art.

The compounds of the present invention contain a
20 chiral center and therefore may exist in different enanti-
omeric forms. Although particularly preferred compounds (I)

are enantiomerically pure the scope of the present invention



or alternatively, may be isolated by preparative HPLC using
comercially available chiral phases. QG her routes to the pure
enantioners of the products of the present invention are to the use
of asymretric synthesis [MJ. Minchhof et al. J. Og. Chem 60(1995)
7086-7087; R P. Pol niaszek et al. Tgtrahedron Letters 28 (1987)
4511-4514], by asymmetric transfer “hydro- genation of the
intermediate imnes (Il) or imniumsalts (l111) [N Uenmatsu et al.
J. Am Chem Soc. 118 (1996) 4916 is 4917; G . Meuzelaar et al. Eur.
J. é939 2315- 3211 or by resol ution of chiral

di ast erlesor'}‘gt PRECAETT VRV 8O tR R AR OTEES KRRtS Dy 2ShB8es# | 1 ed i n

the ar tnixtheeeosPots iaf ahor fut £ (IhcANds thgidnipharyagest i - cally
acceptabl e salts, where applicable, nay be adm nistered 20 in the

formof a pharmaceutical conmposition in which they are in association

with a phar mepegbisad | y1)acgephabhbee AdituUMaRtnt 1 &h | MMt ObLER] éd?r in
order to gﬁﬁe\(ent or treat an¥ﬂdl sease in which inhibition o

| GF- 1 rébdpror futdoperderstacred fhenef pyianyielipeasken |l person

The spr asent- kA¥eptd:ORBaaks0w2En pé&wadeﬁcéth?éé@Cee Jsat %ﬁ%}ﬂ tion
conpri si ngla corrpound of formula ( ), or a phar ITB.CEUtI ca

acceptﬁﬁ salt MetrelBSR- 3¢ AEIRA) nb‘éf’@r@%ﬁ|Gﬁe@atﬁﬁtaé%‘b‘iﬁ7a'éﬂhon
with aﬁha&teﬂﬁ&@iﬁél%| h&(yaﬁéeﬁcﬂtﬁt%dag Uﬁ?é&_%ara@llv'éeﬁﬁ@r {1 Jier.
e

to the a riate exci gl ents, | uents adj uvant s rence 30
may be Erf’ yathe avednasr-g ??%‘%#Jatpélﬁéeaes%ﬁhem myuthesty they. 21 to

chapt epu2?. dnht MilersSo@f ¢h RfRRASL¥ e ﬁ@%féégﬁl‘t QHG%&P%& e
e

Pergam)n Press 1990, and to "Lexi kon der Hi Ifsstoff arnazi e,
Kos'tet i EleaHHeaﬂ%rﬁf@ﬁ&él@ﬁ%@éﬁl%ﬁm—ﬂP Murmibdfiferet Edi t7.0 Cant or,

2002 (icnoer Bm0)99%) T0escoPpPHNs ( bbinlalhs: Qxaml e5eplod et esent

i n- vention hayv CtIVItIeS in intact cel system; rangl ng from

8 mi cr&&ﬂzﬁﬁfﬁﬁzﬁo 1?@6’ prebhr a4, bPuasyemetield &rgesdef-hfdrence in
aCtlVlbbﬁétlbﬂeophﬁk”&ﬁ@@%ﬁ@@ﬁa&@qﬂﬁﬁég'?ﬂ? Yr L8 nium salts

(ILII) [N. Uematsu et al. J. 2m. Chem. Soc. 118 (1926) 4916-
15 4917; G.. Meuzelaar et al. Eur. J. Org. Chem. 1999, '2315%-
2321], or by resolution of chiral diastereometric derivatives

thereof, as known by those skilled in the art.

The compounds of formula (I) and their pharmaéeuti~
cally acceptable salts, where applicable, may be admiristered
20 in the form of a pharmaceutical composition in which they are
in association with a pharmaceutically acceptable adjuvant,
diluent or carrier, in order to prevent or treat any disease
in which inhibition of the IGF-1 receptor would be considered
beneficial by the skilled person. The present invention also
25 provides a pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt
thereof, as hereinbefore defined, in_association with a phar-
maceutically acceptable adjuvant, diluent or carrier. As to
the appropriate excipients, diluents and adjuvants, reference

30 may be made to the standard literature describing these, e.g.



invention will preferably conprise from0.001 to 50 % by to wei ght of
conpound (I). The daily dose of conpounds (I) will necessarily be
vari ed dependi ng upon the host treated, the particular route of

adm nistration, and the severity and kind of the illness being
treated. Accordingly the optinumdgsage may be determ 15 ned by the
practitioner who is treating any particular pati- ent. The

phar maceuti cal conpositions of the invention may be fornmul ated as
creanms, gels, solutions, ointnments, suspen- sions or plasters etc.

when i nt ended, f or icgal adninistra 20 tion; for adm nistratjon by
inhalagfbﬁgaBF%? %%Rgé&§¥8?s rOEdﬁﬁmﬁﬁﬁ%@?§}v?(MEQ%Q&Pal Chemis-

adm ni stoydlt, | Darg@Engh Arestheodo) gl tot dbketsen GRS Wiesss06F8: SYrups,
suspensi.on solutions, po ders or granules; for rectal or vaginal
admi ni ufa?P%ﬁm%Ekf' %%§m§ﬁg%o%?qcﬁWQE?PZSPd?o?e?kﬁE%vepﬁlHi%jection

(i ncl udiieglen, 28411y eROMS:, SARTUt @ReedEmah Nt ranuscul ar
intravascular, or in- fusion) as a sterile solution, suspension or
enul si on. The conpounds of the present invention were found to

down- r egul at eher comfdblids t1e EXPEIES QM Aksl UACLA O Qs - 22
human | G=-1 receptor mﬁthou%,inhibiiing the_structurally closely
rel at ed SPRSAT | PEYRCEPE RS THE S Ret® ¥R £61pr B¥OES dF6FL8SI s of

mal i gna@bnce! hicaifhdnlnter f &f & Wdghagehh . dhyd -+ SitpR BY-Hb agking the
cells Eg the prophase of the mtotic cy s cle. The conpounds gl) are
usef ul *FEPPERetr titdRsanthd b aegerbheabicdipasisasnafof the

unr eguliatedtl &R 10 HEeesshelly ddip:Glsudirogn Cel doPre) shegate di seases
such as cancer, atheroscle- rosis, restenosis, inflamatory di seases
e. g p¥6rPRLi ¥ CORRBIPAMIAS- di seases e.g. rheumatoid arthritis, and
transplant 10 rejection. Some exanples of cancers in which IG--1R is
unr egul at ed pressed and which can be prevented and/or

Oé Q%erex : .
treated by the®coORPOUPSS P SPTRINGsHidnt FoRl | PRE]RFET 1LY be

varied depending upon the host treated, the pértiéular route
of administration, and the severity and kind of the illness
being treated. Accordingly the optimum dosage may be determi-

15 ned by the practitioner who is treating any particular pati-

ent.

The pharmaceutical compositions of the invention may
be formulated as creams, gels, solutions, ointments, suspen-
sions or plasters etc. when intended for topical administra-

20 tion; for administration by inhalation, e.g. as aerosois or
dry powders; for oral administration, e.g. in the form of
tablets, capsules, gels, syrups, suspensions, solutions, pow-
ders or granules; for rectal or vaginal administration e.gq.
as suppositories} or for parenteral injection {including in-

25 travenous, subcutaneous, intramuscular, intravascular, or in-

fusion} as a sterile solution, suspension or emulsion.

The compounds of the present invention were found to

down-regulate or inhibit the expression or function of the



but are not Iimted to, cancer of the breast, prostate, colon, |ung,
brain, pancreas, and nel anoma, nultiple nyeloma, is |ynphoma and

| eukem a. Under the paragraph "Biological Data" are described sone
techni ques to evaluate-the sensitivity of cancer cells towards
conpounds (1) of the invention and the presence of the IG--1
receptor. Optionally the conpounds %%)‘nay be used against cell 20
proliferate diseases in conbination with conventional treat- nents
such as irradiation and/ or one or nore chenotherapeutic agents such
as e.g. Actinonmycin, Altretam ne, Bl eonyci Busul phan,

Capeci t &¥f#B, T b@;ﬂ%ﬁtﬁr Cat bhastt Aahi tmmnthebwcturuct@r@bmtu n,

Cl adri bi c h bi

Dol bastose aa s aneuL QI L ORISR 2y (e ORREA D hronage
Fl udar a@@ﬁ@toﬂ%&%mad@gmn@emllsabmdetoI @Ilateariiﬂmecmthl fok¥ ahivde,
I rinot e%@LBn Wdﬂ% e%gﬁ’g@i I’lN%Ele %9«%% <:>r3k.‘:"’th|vet hot ri(:"cxa(‘;t e

M torTyC| n, oxantro atl atl rocar aZzl
Strept ordei nTha'MPOU'ﬁQSSGImm omede,l Tbr otla)aqreventlon and/or

Ti oguan of \/ nbl ast.i ne,
\f: nglrji sltt?%ém%fggﬁ:d%%egrgggf nor el - Hﬁ%ge{iv&en a c Fﬁ%r%’p;fltl c
agent i sludény i srldombioddtieoate witdeashe sompoa,mchaofceﬁror atherdddle-t hen
t hi th t t

IS ”%QESPSP ddhosis m%moc;o 9 H‘Egé e éoggﬁ%g%g

a
conbi nati on of ese twd agen Si rru T9heo ??’ati on, or
t hey rray"ﬂUBemrm-ste&j diseiplesf or m on‘hesmpaoarﬁeaﬂtis:agas‘ ornd, teatdplant

Contlgl n'I'Q EC'E)ZD&D OfS %’le E§Q§B£§$ o %alnge%rgﬂly hji l'é%%%’eéﬁhe I ndi vi dual

dos- age forns may use sequen di)"céage form 10
with t h@nce@rvplﬁhﬂi (©ir) ov{emlekpvmsisdmy aaddelsage daor rhec@mte&enténg t he

chenot hgpapegutii ¢ agent,. (Qf Vi ce ver sa) ... ThLS enbodl 0
separ at & gosagercef orns ey Be ¢ noéléﬁd\s/"eéIé fp?%ﬁ/l]dé& ﬁont:l’fé‘:]f‘%%h of a
kit. |nbatddaxe owtt ditiéer bee ¢andelrepdpehitiloreredi ciorestibe,
colen, lung, brain, pandreas, and melanoma, multiple myeloma,
15 lymphoma and leukemia. Under the paragraph "Biological Data'
are described some technigues to evaluate .the sensitivity of
cancer cells towards compounds (I) of the invention and the

presence of the IGF-1 receptor.

Optionally the compounds (I) may be used against cell
20 proliferate diseases in combination with conventional treat-
ments such as irradiation and/or one or more chemotherapesutic
agents such as e.g. Actinomycin, Altretamine, Bleomycin,
Busulphan, Capecitabine, Carboplatin; Carmustine, Chloram-
bucil, Cisplatin, Cladribine, Crisantaspase, Cyclophosphamid,
25 Cytarsbine, Dacarbazine, Daunorubicin, Doxorubicin, Epirubi-
cin, Etoposide, Fludarabine, Fluorouracil, Gemcitabine, Ida-
rubicin, Ifosfamide, Irinotecan, Lomustine, Melphalan, Mer-
captopurine, Methotrexate, Mitomycin, Mitoxanﬁrone, Ox-
aliplati, Pentostatin, Procarbazine, Stréptozocin, Taxol, Te-

30 mozolomide, Thiotepa, Tioguanine/Thioguanine, Topotecan,



15 conpounds (1) and their pharmaceutically acceptable salts are

al so useful as pharmacol ogical tools in the devel opnent and

standardi zation of in vitro and in vivo test systens for the

eval uation of the effects of inhibitors of cell cycle activ- ity in

| aboratory animals such as cats, dogs,-rabbits, non 20 keys, rats and
m ce, as part of the search for new therapeu- tic agents. EXAMPLES
Products described in the Exanpl es have satisfactory proton nuclear
magneti c resonance spectra and/ or mass spec 25 tral data. Melting

poi nts ar@oHNLoLk £6EigH: uhs; .de- scribed in the exanples
are racenat es, unIegggéggggﬁéhﬁﬁﬁé?gg??gﬁhiiﬁ?éﬁﬁ%&?egrtYkporgi‘
Ievorot&ﬂ&?y enantioner. - 24 Exanples 1 to 30: syntheses of racemc
conmpounds (1) In the exanples 1 to 30 the foll ow ng general syn-
thetic procedures were used: 1. Production of am des (Scheme 2, 1V):

5 The appropr Fage arghemotberaperticXagent ol }sevhs raddadindoian

G ol or srerhane bafsna B 08 b ool it el e i i
cont &i nithg e 0f e mefheamppr opnitateiagyd ebdnadeod X% £ Gnbsenol )
i A o e I R S bt "
for furbfed 5D Wiendes. oThesmirahikotometdafternsyhasehesnisapanat ed,

washed wit h,hydro Lc acid (200 2M, dried, (sodium_ sul phate)
and concentrate t%?eglr&%/he%gé é%gerQ%FWa:\gaaFrﬁ (i}ée(i" iyiduadi fgsr e
wi t hout 2garfoiars pawi becasedre ics asqgaest a1liyng inat eshal adRlyet RErm

prodgict |9, ofyd I pr. ced.am des, that were obtained in a
crystalline sf%?%ggégﬁ dl%@ ﬁgﬂg?vg?anf§§@SFP8nFﬁE?H§HHPFn2Pg

Product Fof @ferothaesp¢schemmedt I(b): viveniversag .ofht HesraipiaBhE at e
am de (&fat45(¥%bgrétgt&35age forms may be conceived and provided in
the form of a kit.

In addition to their use inltherapeutic medicine, the
15 compounds (I) and their pharmaceutically acceptable salts are
also useful as pharmacological tools in the development and
standardization of in vitro and in vivo test systems for the
evaluation of the effects of inhibitors of cell cycle activ-
ity in laboratory animals such as cets, dogs, rabbits, mon-

20 keys, rats and mice, as part of the search for new therapeu-

tic agents.
EXAMPLES

Products described ip the Examples have satisfadtbry

proton nuclear magnetic resonance spectra and/or mass spec-
25 tral data. Melting points are uncorrected. Thé substances de-
scribed in the examples are racemates, unless marked with (-

), which denotes the levorotatory enantiomer.



20 toluene (200 m) and phosphorus oxychloride (80 m) was re- fluxed
for 1.5-24 hours. The progress of the reaction was followed by TLC
(silica gel/ethyl acetate or nethanol). The reaction m xture was
concentrated to dryness and partitioned .between ethyl acetate (500
m ) and aqueous sodi um hydroxi de-25 (400 mM, 2 M. The fornmed i m ne
(I'l) was transferred into an aqueous phase by extraction of the
organi ¢ phase with hydro- chloric acid (3 x 200 m, 2 M, which was
made al kaline (pH 25 11-12) and extracted w th dichl oronmethane. The

or gani ¢ phasgyauEs.Iri ¢d apd %@awdﬁ@eﬂa%ﬁﬁo%& ngt he
imne. |f needed, U

crystallization fromdiethyl ether or ethanol, or by crystallization

of the s corﬁﬁw@ﬁ&pggng)cb%% 4es %BQf&v?frg?rb%lneréi %&ﬂucti on of

secondary am no conpoun y re- duction I m nes chenes | a
and lbjfhenigairadegmrer veee apgmpriate imne (11, 0.0 1-0.05 nol) in
nmet hanol (200 m) was treated with an excess of so- |o dium
bor ohydride at roomtenperature until no starting mate rial renained.
The m xture hasPrwhudrirnarédandadr (fessmand: Partiti oned bet ween
aqueous sodi um hydroxide (300 m, 2M and dichloronmethane (400 m).
The organi c phase was separated, dried and concentrated to dryness
|l eavi ng the Bt exmamrdacy a8ingn VEIIThe 3% nd- comgounds (2ddeR =
hydr ogep) couhdRe Shydribal ot aedslhomdiating @bbes, of et hago! , or
by cryst alal i zation o¥ tﬁe corresﬁondmﬁg ‘ﬁ%%ém orllrn%l’e %@om et hanol
or et hgichbpyeiadtiape ¢EhermlY. Tor ddecvigerofsiy sthyfed onjpowds
(Schemgoligasdidy aRd a@0nk; E 1B aeyi (L § jm ne
(11, o. 805-'6_. i rrg]]l ) Elwars1 Hig-ge sag%%ggi‘it%{: acae%y-én%h?gg@gg p?’) eba'r]d t he
sel ect @dlal figsdaleiddén ARdhbrrdmexhene? (2¢Qindal ersspdded dwded. The
M XhUr 8oViEnutdd HieBoh EORNIATRE AhELE: Andlad ALY, tOIPSIALUre Tor

ture was stirred for further 60 minutes. The dichloromethane

phase was separated, washed with hydrochloric acid (200 ml,

2M) , dried (sodium sﬁlphate) and concentrated to dryness. The

residual amide (IV) is suitable without further purification

15 as a starting material for the production of imines. All
produced amides that were obtained in a crystalline state

could be re-crystallized from methanol.
2. Production of imines (Scheme 2, II):

A mixture of the appropriate amide (IV, 0.05-0.1 mol)},
20 toluene (200 ml) and phosphorus oxychloride {80 ml) was re-
fluxed for 1.5-24 hours. The progress of the reaction was
followed by TLC (siliéa gel/ethyl acetate or methanol). The
reaction mixture was concentrated to dryness and partitioned
.between ethyl acetate (500 ml) and agueous éqaium hydroxide
25 (400 ml, 2 M). The formed imine (II) was transferred into an
agueous phase by extraction of the organic phase with hydro-

c¢hloric acid (3 x 200 ml, 2 M), which was made alkaline {pH



25 hours, depending upon the nature of the alkyl halide. After
cooling to roomtenperature, the forned imniumsalt (I1l) was
filtered off and dried. The imniumsalt so obtained was treated as
described for the reduction of imnes under para 26 graph 3 above. -
The conpounds (), with R2 = Me or Et, were crystallized from

di ethyl ether or ethanol, or by crystalli- zation of the

correspondi ng hydrochl ori des from et hanol or ethanol/diethyl ether.
5 N-nmet hyl conpounds (1) could al so be produced by Eschweiler-d arke
reaction. A mxture of the appropriate sec- ondary am no compound (I,
R2 = hyttdgenand. esbraeir wokh, didhRmtinethhory etlimmegeblcnphase

f or mal q%_{%/cjiq. %§7a1{%1'<9or‘/}§|3e}tgxe[ratéd ,g&)drarﬁr}ld forrJa_1v§I1 Ghd, (lIS“Il;ﬂa%e S heat ed

at 80C 5 hours feactl on conceéen
dr ynessneasgd.-heoRt #witnd (Edhpoontt (4o pmﬁfnsdl]ayed:madeﬁzatm for

second A o S u der ra h.3. 5. Pro tion of
N- acet s]flyoénor?%gﬁﬁg% %%g%%% g#;ﬁl?f %(3,(098 EaJrngf&éogDB? E]il? ate
secmdaxqrrmnudéogﬂmdrdno@ﬂpr@d@@&rdh (é]:hjmbl was treated with acetic
anhydride (150 m) at room tenperature during 24 hours. The m xture

was concentrated to dryness |eaving the N-acetyl conmpound (1), which
was crystal - 3. fe‘ddﬁcbmmﬂ]aaobn@m&pﬁirp:r edupbsnds ofp)exgnpkes 6, 8,

and 20 é#t%hcgfmg obtained as hous SO%nd from exanpl'es 43, 44 and

47, whi wer e |so ted ‘as am)rp ds) 6. Production of
N-fornyl conpounds (I Scherres la and 1b): A m xture of the

20 d (10 cqurv P oars A0t Pt SEREETAUF Ay oRad Thedt < alagE ref ux

for 18 n¥dur snumehlga:aﬂDe(éa@{l Slhrxkag rafea tEde wi B CAn Gkc@sXt UEesyas

conge ntgfﬂﬂegoEBhQ&X = at room temperature until no starting mate-
rial remained. The mixture was concentrated to dryness and
partitioned between agieous sodium hydroxide (300 ml, 2M) and
dichloromethane (400 ml). The organic phase was separated,
dried and concentrated to dryness leaving the pure secondary

15 amine. The amino compound (I, Rz = hydrogen) could be Crys-—

tallized from diethyl ether or ethanol, or by crystallization
of the corresponding hydrochloride from ethanol or etha-
nol/diethyl ether.

4. Production of N-alkyl compounds (Scheme 1a, III and
20 I; Rz = Me or Et):

The appropriate imine (II, 0.005-0.01 mol) was dis-
solved in acetone (25-50 ml) and the selected 2lkyl halide
MeX or EtX (1.2 equivalents) was édded. The mixture was
stirred at room temperature or at reflux temperature for 1-24

25 hours, depending upon the nature of the alkyl.halide. After
cooling to room temperature, the formed iminium salt (III)
was filtered off and dried. The iminium salt so obtained was

treated as described for the reduction of imines under péra—



and the residue was dissolved in ethyl acetate. The organic phase
was washed with 2M hydrochloric acid, dried and concen- trated to .
dryness |l eaving the N-fornyl conpound (1). 7. Production of N-acyl
conmpounds (I, Schemes la and s 1b): A mxture of the appropriate
secondary am no conpound (I, 0.00§-Q:01 nol), pyridine (25 m) and
the sel ected acyl chloride R90001 ?1 .2 equival ents) was heated at
80C for two hours. The reaction m xture was concentrated to dryness
and 10 partitioned between ethyl acetate and 2M sodi um hydroxi de.
The organi ghgge was washed with 2M hydrochloric acid, dried and
concent$EPEd 3t BPUF§ e, CPBRIVMEY t e - NFaky | Reonieudid Ktlr) wege
Productd,qa+@f 1 Ne&ardhoxy kie+ 861 deiﬁ%xeﬁrcggﬂ?%%@ﬂs dd by Scheres ila and

1b): is A mixture of the appropriate secondary am no conpound (I,
0. 005- FedLORoPY , thth Kipd 6 65°pdt s Jivdrreht poiire {Breglihercl lant s),

acet one 1881 Mh)e @A thees€l ected chloroormate R9000CL (2
equi val ents) was refluxed for 24 hours. The reac- tion m xture was

concentrated-to dryness, and the residue 20 partitioned between

hydrochl of i ¢ g thf! WnioudsMr Athutlis 280b0ROMEBANRA(300 M) The
organi c_phase_was dried and con- centrated to dryness, giving the

N- car hdephie i bet o-ester regehpound: (Hxtude &F dtheetappropt it ardsoxyl ic
aci d angerGOnRoMN nbouda ?ﬂ,d I&Qaﬁﬁ?ﬁ&té}iﬁ 2%bd.-8Th Ag,Hgmpounds (1,
Schenes |a and 1b): - 28 he appropriate secondary am no conpound

(I, 0.00%-94methewsiotbaas di 8l vedornaidelbpie t (31 & (A5wat9r arkd

Lreal ety Wbkl fqeteleakeds! aPL%ANALS,CLRFD: 0o d S/ goxalal e SCRRD

(2 equivalents) at roomtenperature For 24 hours. thd nixture s was
con¥ent&t sga¢blel yHedvrandas eorasitdatedr ystdittriessd ahdome et hanol ,

i Vi ng eyl Lhf RRPQ¥NAwEL) 1solated as described for secondary

-amino compounds (I} under paragraph 3.

5. Production of N-acetyl compounds (Scheme 1b, I: Rz =
COMe) :

s The appropriate secondary aﬁino compound (I, 0.005-
0.07 mol) was treated with acetic anhydride (150 ml) at room
temperature dﬁring 24 hours. The mixture was concentrated to
dryness leaving the N-acetyl compound (I), which was crystal-
lized from methanol (except products from examples 6, 8, and

20 51 which were obtained as gums, and from examples 43, 44 and

47, which were isolated as amorphous solids).

6. Production of N-formyl compounds (I, Schemes la and .
b} :

A mixture of the appropriate secondary amino compound
25 (I, 0.005-0.01 mol), formic acid (10 equivalents) and toluene -
(100 ml) was heated under reflux for 18 hours using a Dean-

Stark trap. The reaction mixture was concentrated to dryness



10. Production of N-cyano conmpounds (I, Schenes la and 1b): A

m xture -of the appropriate secondary am no conpound .c (I,
0.005-0.01 nol), 1, 2-dinethoxyethane (10 m), dry sodium carbonate
(5 equival ents) and cyanogen halide, such as cyano- gen brom de (2
equi val ents) was heated at 50C for three hours. The reaction m xture
was partitioned between dichl oro- ABthane (200 nl) and 2M
hydrochloric acid (100 m ). The or is ganic phase was dried and
concentrated to dryness, |eaving the N-cyano conpound (I), which was
crystallized frommetha- nol. By appropriate use of the above

out | i nechdgener aésm wtataeaiwss:tm ilr b@hy&c&a&étﬁammaundsga(m)c

accor di to the f 0 abI 1 were pre d. | ti ng points
gi ven ipﬁgfﬁew?ﬁ-w tb %ﬂ% °r2§ a‘éll{)! go % Brt P o0
0 a0 @r@t8aotd aﬁms@) 18201 € MHON-G obdmyM bompdtind T1N,' 0 ~ tO N O 0
In I 1111111110 Q@ COtoNOCOCOIOtomI mNto U N

| tOl COto NOO\ CO -H N .H Hri " rXlri ri ririrl riri

ri rl -P O 070 Brétiéeidh @fONOactd Lorpdan@sC(9, Gdhdmes #aCandC .C . C

NC.C,C'"AC.C
5 1by:

A mixture of the appropriate secondary aminoc compound
(I, 0.005-0.01 mol}, pyridine (25 ml) and fhe selected acyl
chloride ReCOCl (1.2 equivalents) was heated at 80°C for two
hours. The reaction mixture was concentrated to dryness and
10 partitioned between ethyl acetate and 2M sodium hycéroxide.
The organic phase was washed with 2M hydrochloric acid, dried

and concentrated to.drYness; leaving the N-acyl compound {IL).

8. Production of N-carboxylic acid ester éompounds (T,

Schemes 1a and 1b):

15 A mixture of the appropriate secondary amino compound
(£, 0.005-0.01 mol}), anhydrous potassium carbonate (5 equiva-
lents), acetone (100 ml) and the sslected chloroformate
ReOCOCL (2 equivalents) was refluxed for 24 hours. The reac-
tion mixture was concentrated-to dryness, and the residue

20 partitioned between hydrochloric acid (160 ml, 2 M) and di-
chlorcomethane (300 ml). The organic phase was dried and con-
centrated to dryness, giving the N-carboxylic acid ester

compound (I).

9. Production of N-carboxylic acid amide compounds I
25 and N-carbothioic acid amide compounds (I, Schemes 1a and
b}
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10. Producticn of N-cyano compounds (I, Schemes la and
1b}:

A mixture of the app;opriate secondary amino compound
(I, 0.005-0.01 mol), 1,2-dimetﬁoxyethane (10 ml}, dry sodium
carbonate (5 equivalents) and cyanogen halide, such as cyano-
gen bromide (2 equivalénts) was heated at 50°C for three
hours. The reaction mixture was partitioned between dichlioro-
methane (200 ml) and 2M hydrochloric acid (100 ml). The or-
ganic phase was dried and concentrated to dryness, leaving
the N-cyano compound (I), which was crystallized from metha-

nol.

By appropriate use of the above outlined general syn-
thgsis steps 1-10 racemic compounds {I) according to the fol-

lowing table 1 were prepared. Melting points given in the ta-

“ble are uncorrected.
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methoxy-1,2,3,4-tetrahyvdroisoquinoline

5 1. 3-Methoxyphenylethylamine (25.0 g) was added to an
agueous solution of sodium hydroxide (200 ml, 2M) and di-
chloromethane (200 ml). To the vigorously stirred mixture
confaining the amine, 3,4,5-trimethoxybenzoyl chloride (38.1
g) disszolved in dichleoromethane (200 ml) was added during 30

10 minutes at room temperature. After the addition, the mixture
was stirred for further .60 minutes. The dichloromethane phase
was separated, washed with hydrochloric acid (200 ml, 2M},
dried (godium sulphate) and concentrated to dryness. The re-
sidual amide {(57.2 g} is suiltable withouf further purifica-

15 tion as a starting material for the production of the corre-
sponding imine. An analytical sample was obtained by crystal-

lization from methanol, giving a white solid, m.p. 115-117°C.

2. A nixture of the amide from step 1 (52.0 g), tolu-
ene (350 ml) and phosphorus oxychloride (140 ml) was heated
20 under reflux for 1.5 hours. The reaction mixture was concen-
trated to dryness and partitioned betwesn ethyl acetate (500
ml) and agueous sodium hydroxide (400 ml, 2 M). The formed
imine was transferred into an agueous phase by extraction of
the organic phase with hydrocchloric acid (3 x 300 ml, 2 M),
25 which was made alkaline (pH 11-12) and extracted with di-
chloromethane. The organic phase was dried and concentrated

to dryness glving the imine, (48.2 g). An analytical sample
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3. The imine produced according to step 2 (69.3 g) was
dissolved in a mixture of methanol (500 ml) and 1,2-dimeth-~

5 oxyethane (300 ml) and treated with sodium borochydride at
room temperature until no starting material remained {TLC:
silica gel/methanol). The mixture was concentrated to dryness
and partitioned between aqueous sodium hydroxide (500 ml, 2M)
and.dichloromethane (500 ml). The organic phase was sepa-

10 rated, dried and concentrated to dryness, leaving the secon-
dary amine (67.8 g). An analytical sample was obtained by
crystallization from ethyl acetate, giving a white soligd,
m.p. 118-120°C.

4. The secondary amine (48.3 g) produced according to
15  step 3 was dissolved in hot ethanol (600 ml) and the solution
was added to acetyl-D-leucine (25.0 g) dissolved in hot etha-
nol (200 ml). The mixture was allowed to reach room tempera-
ture during 24 hours, after which it was filtered. The re-
tained crystals were washed with ethanol (200 ml) and dried
20 gilving a white solid (60.0 g, 10.9 % ee). A second cerystalli-
zation (59.7 q) f;om ethanol (1400 ml) gave a white solid
(39.2 g, 37.9 % ee). A third crystallization (39.0 g ) from
ethanol (1150 ml) gave a white solid (26.0 g, 77.2 % ee). A
fourth crystallization (25.7 g) from ethanol (900 ml) gave a
25 white solid (21.6 g, 99.9 % ee). The product from the last
crystallization was partioned between dichloromethane (400
ml) and aqueous sodium hydroxide. (400 ml, ZM);_The organic
phase was dried and éoncentrated to dryness, leaviﬁg the (-)
enantiomer (13.9 g). Crystallization from ethanol gave the

30 pure (-) enantiomer (12.4 g, 100.0-% ee) . The corresponding
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Ch ON NNMM- 32 Exanples 33-40: syntheses of enantionerically
pure com pounds (1) Exanple 33:
(-)-1-(3,4,5-trinet hoxyphenyl ) -2-cyano- 6-
met hoxy-1, 2, 3, 4-t etrahydr oi soqui noli ne s 1.
- 3- Met hoxyphenyl et hyl am ne (25.0 g) was added to an aqueous sol ution
of sodi um hydroxide (200 m, 2M and di- chloronethane (200 m). To
the vigorously stirred mxture containing the am ne,
3, 4, 5- PY FRENEHEn 2 6yY s el Igzede £ T @8 me tiinodi, swek viesked for char-
di chl o hans o2 dd i d t I nukes at .goom
tenpergteg(%tejf Af toglr Btgﬁg%%l%%'\?ﬁ%n gfﬁ?ﬁﬁﬁu‘ﬁgc'%ggfﬁ rrpeg'lsor further
.60 m foted).0Hie @MEhL or omet hane phase was separated, washed with
hydrochloric acid (200 m, 2M, dried (sodium sul phate) and
concentrated to dryness. The re- sidual amde (57.2 g) is suitable
Wi t hout further Apmikfica dis thbopuds ehasfrabhibng (ORS@rd)alrrbarsthe

produc}i o f..the.corre- sponding, inmne. An anal ytical sanmple was
- Obtai it by SRR R e G0t Poh MOk Mg FOLRGT S Or 80581 1 .
m p. 1454 kvE@og2n Bromkder @ .66 fhewadsn e diog-stepe lrd:b2n8e8), tol u-
ene (31§0urns1) nd ghogghorus oxxéchl oride (140 m) was heated 20 under
reflux 1or 1.5 hEGRE T ThaPEHERI BAS At drdsfiabe tvare flichdrEd -t o
dr ynesseidnrchep 200t nbneshdatyseeshedbiyd acet ateo(R00 2My) waadsaqueous
sodi um hl}/.dro(ygli de %400dn1 \ %PM The forned, inine was transferred
into at aquesolds SpHat e HyF b R0 aEPrOTR It t ach& 0o PERReES piTkSe TRFEh
hydr ochionias aeiyethBlxz&DEmh, ndt Mno2%iwihghtwas: Made akkshhae (pH
H-12) and BLEela i ey, mop.132-13a0e, tais® -93.20 (o -

1.0, CHCls).

Example 34: (-)-1-(3,5-dichlorophenyl)-2-acetyl-6-

methoxy-1,2,3,4-tetrahvdroisoquinoline

15 1. 3-Methoxyphenylethylamine (18.1 g) was added to an
aqueous solution of sodium hydroxide (200 ml, 2M) and Gi-
chloromethane (200 ml). To the vigorousliy stirred mixture
containing the amine, 3,5-dichlorcbenzoyl chloride (25.0 )
dissolved in dichloromethans (200 ml) was added during 30

20 minutes at room temperature. After the addition, the mixture
was stirred for further 60 minutes. The dichloromethane phase
was separated, washed with hydrochloric acid (200 ml, 2M),
dried (sodium sulphate) and concentrated to dryness. The re-
sidual amide {(40.6 g) is suitable without further purifica-

25 tion as a starting material for the production of the corre-

' sponding imipe. An analytical sample was cobtained by crystal-

lization from methanol, giving a white solid, m.p. 111-113°C.



chl oronmet hane. The organi ¢ phase was dried and concentrated to
dryness giving the imne, (48.2 g). An analytical sanple - 33 was
obt ai ned by crystallization fromnethanol giving a white solid, mp.
141-143C. 3. The im ne produced according to step 2 (69.3 g) was

di ssolved in a mxture of nethanol gSOO m) and 1,2-dinmeth 5
oxyethane (300 m) and treated w 't A° sodi um bor ohydride at room
tenperature until no starting material remained (TLC. silica

gel /methanol ). The m xture was concentrated to dryness and
partitioned between aqueous sodi um hydroxi de (500 mM, 2M and

di chl or omet hane & FE&FtHER. oThdharagusiec fpbasetams siéﬁaBS@ r dtcdd- dri ed

and conggnt Q@bergl)toarﬁ' { $AgS howsaga)g&hﬁﬂglagﬁq 31y 8 n}leaete(cf7 8 9).

An anal yti caI sanp tal ne stallil zation from
acet at emd@mvrﬁ@l@x vﬁﬂrt € bohid, Thm preaml;smlmtwre The senmdary am ne

48. 3 d |
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et hanol the sofuti on
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to rea i e, d urs. .after which_ it was
filter g%e %Eéﬂ I'frﬂ? té\%ﬁeggé%s s \Klé:reéltgwas Ped- W TH EPRAnBI® (200 )
and dr ir@@lﬁgegwaw rtgryat‘a,ﬁ;ilu.eeéofrcdn ®@hlngl, 19 &% eéke. ikisecond

crystalj z 5 fr,om et hanol (1400 m) gave a white solid
(39.2 {2I439 g % eé% q,&Bt%l)‘?d&crystal lization (39.0 g ) from ethanol

(1150 n1) gave a white solid (26.0 g, 77.2 %ee). A fourth

crystalllzat on 25 0 anol m a,25. white solid
(21.6 g, 8 % ee zﬂ‘ﬁé £ror§jnu§|%fa 1éhe? asg ?s?%ﬂr?cﬁz’é’tlon was
parei om@dhbeﬁ\e@ﬂﬁjmml gpotreiltuamp (- @GOeqﬂi‘)’ahird:sa@lfeaustS@Chdim
hydr oxide. (400. 1 , T rga hase was d concentrated
to dryness, ?%aé\p Wl%w an Q%cesé%an |8r0r1§r ('i%aréfj 'hég a%I‘T' Z&Con

from ettlﬁaln@ra‘g@::ﬁe Lnﬁ@lSﬁopateri(ir)g ataaarﬁ.@hm'en(a]:&eﬁ @'ILG'.OOsﬂi%aee) :
The COEE§§QQ£§Hrg%etate). The mixture was concentrated to dryneés

and partitioned between aqueous sodium hydroxide (300 ml, 2M)

15 and dichloromethane (400 ml}. The organic phase was sepa-
rated, dried and concentrated to.dryness leaving the secon-

dary amine (17.7 g)}. An analytical sample was obtained by
crystallization from ethanol, m.p. 122-124°C.

4. The secondary amine (46.0 g) produced according to

20 step 3 was dissolved in hot ethanol (800 ml) and the solution
was added to N-acetyl-D-leucine (25.84 g) dissolved in hot
ethanol (650 ml}. The mixture was allowed to reach room tem-
perature during the night, after which it wag filtered. The
retained crystals were washed with ethanol (150 ml) and

25 thereafter partioned between dichloromethane (500 ml) and
aqueous sodium hydroxide (400 ml, 2M). The organic phasé was
dried and concentrated to dryness, leaving thé levorotatory
enantiomer (6.9 g, 99.3 % ee). Crystallization from ethanol
gave the pure (-)-enantiomer (5.2 g), m.p. 94-95°C, [a],® -

30 24.8° (c = 1.5, CHCls).



34 hydrochloride, crystallized from nethanol, was used for char-
acterization purposes, mp. 270-275C (dec.), (a]20 -46.8 (c = 0.051,
DMF). 5. A mxture of the pure enantioner (0.50 g) fromstep s 4,
1, 2-di met hoxyet hane (20 ml), dry sodium carbonate (0.30 g) and
cyanogen bromide (0.35 g) was heat 9.?t 50EC for three hours. The
reaction m xture was partioned between dichloro- nethane (200 nm) and
hydrochloric acid (100 m, 2M. The or- ganic phase was dried and
concentrated to dryness. The resi so due was crystallized from
met hanol gi vi.ng the t|tIe conpound as a white solid (0.36 @),
m p. 132- 134C> [ djPDdo) ~e3antiqmer fyop simcy)(] -Exghpras daesfep 1- (3
5-dichhamhpaeéyia et ak- Brodreiijoxy- et i,nol i ne
zs 1. 3-Met hox phen;?@thylagrﬁg%i? §Ogﬂgg§%ddega?%q§%h§§ﬂ3§ous
sol ut | &FU5F-sb LﬁﬁxﬂﬁﬁérﬁﬁﬁcﬁP?QHﬁirﬁFe 20y Qﬁﬁmeaﬁ-aéﬁlthﬁnﬁﬁﬁmane (200
m). Tautahaawlg@mtbste& phifs&d dﬂc’fﬂ%%@me&%ﬁ{‘ gmthealﬁct“@%

net hane

3, 5- dlchlorobenzo chl ori de (25. di ss
(206 noPlREEc A @éﬁm h§0 3B 20 TrhEnereenave p@@m verpdriadirand Aft er
the addichten:rihe rf'oxti&lﬂrﬁesg\aslesaylﬁgeghéot% L&téaﬁta 9@ qrures. The
di chl or onet hane phase Wwas separate Rydf ochlori ¢ aci d
(200 nf*hibRy) amogpiicag €§ééﬁtﬂﬁqjmfphaﬁé)9andﬁdoﬁébnﬂﬁélﬁd to dryness.
The re- sidual amde (40.6 g) is suitable without further purifica 25
tion as a starting material for the production of the corre- sponding
i mne. An angkgmpbal3Ssarp) elwas, Oitiahiedoby- Iﬁzgrpsdyal ~2kEgatypref rom
net hangl.. gl . . 1}1 113 - 35 2. A mxture of
(200 m ) and phosphorus

oxychloride (80 m) was heated under reflux for 6 hours. The
oagt L on LU MaRLEPDTEN S WAL L0, AL NERR: 300 B T Heoned

g), thionyl chloride (140 ml) and 1,2-dimethoxyethane (70 ml)

was refluxed for 6 hours. The excess of thionyl chloride and

solvent were evaporated leaving the acid chloride.

3-Methoxyphenylethylamine (20.6 ¢g) was added to an

15 aqueous solution of sodium hydroxide (300 ml, 2M) and di-
chloromethane (400 ml). To the vigorously stirred mixture
containing the amine, the acid chloride from above, dissolved
in 1,2-dimethoxyethane (50 ml), was added during 30 minutes
at room temperature. After the addition, the mixture was

20 stirred for further 60 minutes. The dichloromethane phase was
separated, dried and concentrated to dryness. The residual
amide was crystallized from methanol, giving a white solid

(31.6 g), m.p. 105-108°C,

2. A mixture of the amide produced according to step 1

25 (38.0 g), toluene (300 ml) and phosphorus oxyehloride (80 ml1)
was heated under reflux for S hours. The reaction mixture was
concentrated to dryness and partitioned between ethyl acetate

(500 ml) and aqueous sodium hydroxide (400 ml, 2 M). The



5 m) and aqueous sodi um hydroxide (400 mM, 2 M. The ethyl acetate
phase was dried and concentrated to dryness. The residue was
crystallized from nethanol, givi ng the imne (24.0 g), mp.
110-113C. 3. The inmine fromstep 2 (18.2 g) was dissolved in 10

met hanol (300 m) containing 1.05 ui val ents of acetic acid and
treated with an excess of sodi um cyanobor ohydride at room
tenperature until no starting material remained (TLC. silica

gel -ethyl acetate). The m xture was concentrated to dryness and
partitioned_ between aqueous_sodi um hydr oxide (300 m, 2M 15 and

di chl of8FBE Rl CAHE St TanSFRr g dRFR PRABISRS £Bpae Putettradri ed

and congent stk @gadt ¥ NeEssd %\thngyahécﬁfcﬁ% adany (g neyd ki, 7 9) .
An anal yt hcal sanpl e was obt ai ned by rystallization from et hanol ,

mp. 13 24“@10&1 Wi MadR odely ngni( RE ths‘@ Frdhesaueetedctidhdi ng t o

20 Steﬂl@h!@%bdﬂﬁﬂﬂgﬁve@hénof&&nf%tgﬁ@@é &égxhﬂﬂéh and Lbgcsplidgn  was
added to N-acetyl -D-1eucine di ssolved in hot ethanol (650

m) > The FF¥Rsie JAydrgl FBW%S@ rl@ééﬁ fPOm tPm Cpeshebtbzatuding t he
ni ght, rabheheWiren 'giavwa§hé 'inh%f E‘SSZT@eg) r el piNed,r ¥t al Syyer e

washed with et hanol (150 m thereafter partioned between

di chl oF8fiet e 560 Wycwa%qaééagns%m%mqmeX| devizoe ni, 2M).

The organié& Rase wap. jssiemhsand concentrated to dryness, | eavi ng
~the levorotatory enantioner (6.9 g, 99.3 %ee). Crystallization from

et hanol gave the pure (-)-enantioner (5.2 g), mp. 94-95C, [a]Jo - 30
24.8 (¢ = 1.3, grﬁaﬁiuré 5%5béﬁzenguéhanfﬂﬁ¥f&9Ogﬁioif&%n Slfeh 4 (1.6

g) was treated W|t acetic anhydride ( room tenperature
dur?ng (234 ™Rour .- THA Sn &t tFe(nfas thohereat tarddorgldryneséiand the

resi - gnenyns retn'e@'ﬂgﬂa.l@@tt’lﬁe'ﬂ\ g¥i ¢BL ST aEBiNAne . %Qoaid) g”d hydro s

chloric acid (2M 100 he organlc phase was dried

concenFP%t%@%C@ﬁV‘néégg ) RiSg3ehé ti‘-ﬂﬁjr%t]féd{m@@ﬁd(&sSaml and

acetonitrile was heated with stirring under nitrogen at 80°C
for one hour. After cooling to room temperature, the imine

15 from step 2 (4.0 g) dissolved in acetonitrile (10 ml) and an
azeotropic mixture of formic acid and triethylamine (10 ml,
5:2) were added to the mixture containing the catalyst. After
20 hours of reaction, the same amount of catalyst and
azeotropic mixture were added to the reaction mixture. After

20 a total reaction time of 47 hours, the reaction mixture was
particned between aqueous sodium hydroxide (250 ml, 1M) aﬁd
ethyl acetate. The organic phase was dried and concentrated
to dryness. The residue was purified by chromatography on

silica gel (40-63 uM, 6x21 cm) using ethyl acetate as eluent.

25 The fraction containing the secondary amine was concentrated g
to dryness. The residual amine was transferred into its hy--
drochloric salt by treatment with hydrogen ch;o;ide dn metha-
nol (1.25 M, 15 ml). Crystallization from methanol afforded
the amine hydrochloride (0.72 g, 99.8 % ee), m.p. 221-260°C

3 (dec.), [als®® -28.9° (c=0.72, DMF).



whi t e anorphous solid, [a]n20 -154.9 (c=1.52, CHC13). Exanple 35:
(-)-1-(2,6-dichloro-4-pyridyl)-2-fornyl-6- nmethoxy-1,2,3,4-tetrah
droi soquinoline to 1. A mxture of 2,6-dichloroisonicotinic acid
(26.1 g), thionyl chloride (140 m) and 1, 2-di net hoxyet hane (70 m)
was refluxed for 6 hours. The excess of thionyl chloride and solvent
were evaporated | eaving the acid cht®ri de. 3-Met hoxyphenyl et hyl ani ne
(20.6 g) was added to an is aqueous sol ution of sodi um hydr oxi de

(300 M, 2M apd Qronet 400 0 th orqusly
stirred mxture dA léi"iq;rllllrrﬁa thg n‘F]rg rﬁjer}% rdmbt‘? e(ﬁrgﬁh%b'ove,

di ssol veflormic Jacﬁ-cﬂl rmtrriloxymahaaEuéﬁ@ r)o wEs u&@dﬁ@adéﬁi A8d8P re-
m nut es gt rﬁ?c’)ltmte erature. After the addition, the mxture was 20
stirred FoP*f OH NGEeY. 2 Thear S eF didtthafécphasethas mix-

separ at eglyrélnif At QRGRRYS @5@@9@5 YJ}?éstheﬂl%meﬁde@E q@glde was
crystallized from nethanol, givin white solid (31.6 g), mp

105- 108G Obved i yatidvd @r:ettﬁéearhig% ¥ bd udeldracesr Mﬁﬁgedowst@paque 25
(38.0 9) a s ychl
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m) and us-_sodi um hydr oxi de 400 m - forme

i mne was rglnzﬁ‘rerre&n}l %(‘orlaﬁaa Uebust pHSs & Q%/{P élfg'lflr ge- tY“]Bht%fS?
organi ¢ phase gy tﬂmohy)dw@ebprmcpacwlsii%@@cfﬂoqomn” -21M) 1 °Whichy v@s,
made al kal i ne (pH 11-12) and extracted with dichl oronet hane The
or gatfi ¢ PHese-was dried and concentrated s to dryness giving the
crude imne (27.3 g). Crystallization from methanol gave the im ne

(22.8 g). An analytical sanple was obtained by re-crystallization
from acet one, Hjiawimigsa 3ondiOtesyotheses @f ABDL138E113. fAvE ghaneiof

b t 19 ,
) Z?E%M bl 1)01(2 a

The enantiomeric pure compounds 34, 36 and 37 were

synthesized from the enantiomerically pure secondary amine

15 described in Example 32, step 4, by using the using the above
outlined general synthesis steps 4-10. Compound 38 wWas syn-—
thesized from the enantiomerically pure secondary amine de-
scribed in Example 31, step 4, by using the general synthesis
step 6. Compound 35 was synthesized by-reduction of 1-(3,5-

20 dimethoxyphenyl)-6-methoxy-3,4-dihydroisoquinoline by asym-
metric transfer hydrogenation in accordance with Example 33,
step 3, followed by crystallization of the hydrochloride of
the formed secondary amine from ethanol. The enantiomerically
pure secondary amine was transferred into its formyl deriva;

25 tive by applying step 6 of the general synthesis description.
The properties of compounds 36-40 are described.in the fol-

lowing Table 2:

30



phenyl et hyl enedi am ne (31 ng) [G J.

Eur.J. Org. Chem (1999) 2315-23211,
acetonitrile was heated-with stirring under
After cooling to room tenperature,

hour .

Meuzel aar et al.

triethylamne (0.5 n) and
nitrogen at 80C

for one

the imne Ss fromstep 2
(4.0 g) dissolved in acetonitrile (10 m) and an
of formc acid and triethyl ani-d2-(10 ni,

azeot

ropic mxture

5:2) were added to the

m xture containing the catalyst. After 20 hours of reaction, the
sanme amount of catal yst and azeotropic mxture were added to the
reaction mxture.—After 20 a total- ion ti of 47 hours, the
reaction m xturelwas partiongd between gqueous sodi um hydroxi de (250
m, 1M and ethﬁl acefate. The organi c phase was dried and
concentrated to|dryness. The|¥esidue wasP@purifiged by chromatography
on silica gel (40-63 [ 6x21]8m) uking aLhyl acetate as eluent. 25
The fraction contiaini ngthe seécondafy anijne was poncentrated to
dryness. The resifdual 1 ne trapsferred intojits hy- drochloric
salt by treatnent 1w thjdhydrog chlpride|~in metha- nol (1.25 M 15
m). Crystallization from nethanol gfforded the| anmi ne hydrochl oride
(0.72 g, 99.8 % e¢e), #;p. 2214260C | so (dec.), [p] '20 -28.9 (c=0.72,
DVF). - 38 4. Ajmxtu of th@ free anine fromptep 3 (0.60 @),
formc acid (2 m)) andj¥ ol uengy (100 m ) Yas heat pd under re- flux for
18 hours using a|Dean-[Stark tigp. The regetion mx- ture was
concentrated to drynespsxand t 1B T €s due Was dis solved in ethy
acetate (200 nm),| which: was shed Wth a&ue- ous sodi um hydr oxi de
(100 M, 2M, drijed an concenfiratef to @ryness| | eaving the fornyl
derivative as a $8lid ®rystalPi- zation!from mef hanol gave the title
conpound as a whifte sojid (0J52 g,|100.Q %ee),| mp. 156-158C,
[a] D20 -213.1 (c#ml.OS, 10 CHC13) |, Exanpl es 36} 40: syntheses of
additionally fiveéZenanti - onericall%§purﬁ conmpounds (1)
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The enantioneric pure conpounds 34, 36 and 37 were synthesized from
the enantionerically pure secondary amne is described in Exanple 32,
step 4, by using the using the above outlined general synthesis
steps 4-10. Conpound 38 was syn- thesized fromthe enantionerically
pure secondary am ne de- scribed Exanpl e 31, step 4, by using the
general synthesis step 6. Compound 35 was synthesi zed by reduction
of 1-(3,5 20 di net hoxyphenyl) - 6- net hoxy- 3, 4- di hydr oi soqui nol i ne by
asym netric transfer hydrogenation in accordance with Exanple 33,
step 3, followed by crystallization of the hydrochloride of the
formed secondary am ne fromethanol. The enantionerically pure
secondgfir.ontcRe wesatransferred into its fornyl deriva 25 tive by
appl yimg stép © of the general synthesis description. The properties
of conpounds 36-40 are described in the fol- lowng Table 2: 30 -39-

UU o0 le@&m1g£bﬁlﬂq1ﬂH1th1bn|stddylonlhhﬁaﬁ)&anderCQeﬁlaliﬁés -1

1-' N a) i 01d D 4]
Jurkat MCFE-7 and S L 28

MCF-7 and SK-MEL 28 cells (~5000 cells/100 pl) were

5 transferred into 96 well plates and grown, with or without
the test compounds, for 48 hours at 37°C in RPMI medium
{Gibco) supplemented with 10 % fetal calf serum containing
penicillin and streptomyein (Gibco). The same procedure was
follewed for Jurkat cells, except for the density of cells

10 {~50000 cells/100 pl) and that the incubation time was lim-
ited to 24 hours. At the end of the incubation times, the
cell growth inhibition of the Jurkat and SK-MEL 28 cell lines
were determined by the use of CellTiter 96 (FPromega) and MCF-
7 with a methylene blue test. The compounds of the examples

15 were found to have in the above tests an ICs of from 8 mi-

crogram/ml to 150 picogram/ml in at least one cell line.
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Jurkat and SX~-MEL 28 cells were incubated with the
compound (I) from example 3 for 6, 24 and 48 hours, after
which the percentage of apoptotic cells were determined by

Annexin V staining. The results are depicted in the Table 3

below.
Table 3
Jurkat SK-Mel-28
6 hours 24 hours |6 hours |24 hours |48 hours
vehicle 8 g 12 8 9
compound 3, 500 ng/ml {8 89 8 16 74
SuperFash, 1000 ng/mi |48 84 8 22 27

The numbers depicted in the Table represent the percentage of

Annexin-V positive cells.

From the results in Table 3 above it is obvious that
the compound from example 3 induces apoptosis in the tested

cell lines, but with a slower kinetics than SuperFasL.

Interaction with cell division

The mitotic index was determined after incubation of
SK-Mel-28 cells with vehicle, the compound (I) of example 3
and nocodazole for four hours [essentially as described by
C.L. Rieder et al.: Current Biology 10(2000) 1067-1070]. The

results are given in table 4 below.
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cell Iines Jurkat, MCF-7 and SK-MEL 28 MCF-7 and 5K-MEL 28 cells

(-5000 cells/100 1) were s transferred into 96 well
grown, with ol wi t hout the test conpounds,

RPM nedi um a(béﬁebéo) suppl enented with

10 % fetal calf serum

containing penicillin and streptonyci

for the density of cell

was 'followed. for. Jurkat cells excep
(-500007¢8&F+2/ 100 |) and that the -i ncu

hour s. Bk EREs X HarphE B”CWH ALt
i nhi biit] on of the Jur <at and SK 28
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above tests an 1C50 of from8 m- crogramim to 150 picogram m

| east Tine teelikdl saBstandds block the cel

of mitosis.

Inhibition of phosphorylation

1s in the prophase stage

of IGF-1R and insulin re-

5 ceptor (IR} in SK-MEL-28

IGF-1R: Assay without treatment with compounds (I).

(Essentially as described by M. Rubini et al. Exp. Cell Res.

230(1997) 284-292).

SK-MEL~28 cells (density 60000/cm®; 100 mm diameter

10  dish containing 10 ml RPMI 1640) were starved for 24 hours at

37°C and thereafter treated for 5 minutes at 37°C with IGF-1

were-found to-have in-th

S

n
I
e

(200 ng, Sigma). Untreated cells served as control. The cells

were lyzed and subjected to immunoprecipitation using a spe-

cific antibedy against IGF-1R (alfa-IR3, Oncogene Science).

15 Immunoprecipitates were separated by polyacrylamide gel elec-

trophoresis and transferred to nitrocellulose membranes (Am-

ersham Bioscience). The immunoprecipitated IGF-1 receptor was

located on the nitrocellulose membrane using an antibody

against the alfa-subunit of the IGF-1R (N-20:3c-712, Santa

20 Cruz Bilotech.). Detection of the tyrosine phosphorylation of

the IGF-1 receptor was performed by incubation of the nitro-

cellulose membranes with an anti-phosphotyrosine antibody

{4610, Upstate Blotechnology Ltd.,

UK) . To reveal the anti-

IGF-1R rabbit polyclonal antibody and the anti-phosphotyro-
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Cel |l death by apoptosis Jurkat and SK-MEL 28 cells were incubated
with the conpound (1) fromexanple 3 for 6, 24 and 48 hours, after
whi ch the percentage of apoptotic cells were determ ned by s Annexin
V staining. The results are depicted in the Table 3 below Table 3
Jurkat SK-Mel-28 6 hours 24 hours hours 24 hours 48 hours vehicle
8 9 12 8 9 conmpound 3, 500 ng/m 89 8 16 70 SuperFasL, 1000 ng/m
48 84 8 22 27 The nunbers depicted in the Table represent the
percentage of Annexin-V positive cells. to Fromthe results in Table
3 above it is obvious_that the conpound from exa e 3 induces

apopt 08122 | FP1SFe "EBSELRa L AN IPPAES LRI tSIPERNES s n&/ﬁerl%“??ég?‘gs t han
Super Fagtn dﬂﬂlerx@@bh@nzg@tﬁd:%hhdm&téé orye 18tIBeardd Adupliendex was
determ ned after incubation of SK-Mel-28 cells with vehicle, the
conpoufRP ( 19eHECELHAPY e T FHEUASEBRAAY &ioHSPoRE HoFHAESdent i al Iy
as desghéRethibhesCehee RIBEST REeBkion Q4R (Biokogy. 10(2000)
1067-10701. The 20 results are given in table 4 below. - 42 - Table
4 mtotic index SK-Mel-28 vehicle 1.7 conpound of exanple 3, 300

ng/ gl 5 Nocogiazgl €.a:18yM:2e® dhadhRstedi sybshgresgsblork the cells
in the prophase stage of mtosis. ITnhibition of phosphoryl ation of

| G- 1R and insulin re-

Starved SK-MEL-28 cells (60000 cells/cm®; 100 mm diame-

ter dish; containing 10 ml RPMI 1640) were treated for 2

hours with 10 microgram of compound 31. After 2 hours of

treatment, the cells were stimulated for 5 minutes at 37°C
10 with 200 ng of IGF-1, and thereafter treated as described

above.

Table 5. Percentage of IGF-1R phosphoryvlation in SK-MEL-28

cells.
Compound 31 0 ng/ml 0 ng/ml 1000 ng/ml
IGF~1 0 ng/ml 20 ng/ml 20 ng/ml
% phosphorylation 0 100 10
15 IR: Assay with and without treatment with compounds
(I).

SK-MEL-28 cells (density 60000/cm?) were grown in 100
mm diameter dishes containing 10 ml RPMI 1640 supplemented
with 10% fetal bovine serum (FBS) for 24 hours. After 24

20 hours fresh medium supplemented with 10 % FBS was added to-



s ceptor (IR) in SK-MEL-28 I G- 1R Assay w thout treatnent with
conmpounds (1). (Essentially as described by M Rubini et al. Exp.
Cell Res. 230(1997) 284-292). SK-MEL-28 cells (density 60000/ cng;
100 mm di aneter io dish containing 10 M RPM 1640) were starved for
24 hours at 37C and thereafter frgated for 5 mnutes at 37C with
IG-1 (200 ng, sigma). Untreated cells served as control. The cells
were |yzed and subjected to i munoprecipitation using a spe- cific
anti body agai nst |G- 1R (al fa-1R3, Oncogene Science). is

| mmuno i 1€ [e Se at.ed b a am de ghec-
tropho %gﬁipa‘ﬁt?’éﬁ gl?r @a{ 6“%%?9% ‘g/ori‘% %éoﬁg%?%nes (A% ersham
Bi osci ének3s Wi umuhmpececaiplma?t:eﬁd@ HbureGeptfoer wisicH agat ed on

t he n|tr el | ul ose ne ,us ap anti bod aj nst the

LT o BBOEE e Rk 0 R IRl B Wi B e B8 St B2y

Det ect mbarofitdre oify posanet plrospherybail ahidbodiyhet G4 1 apeaapt or was

performeg ? i.ncu? %I on of the nitro; cell.ul os% menbran S vmth an
ant F - pRBS phot VS AeSantt BURF O SC2E287 " UHASRPEBROE R it FGY W d. |
UK) . Tenteyealcdipleansi wetddzlliRwedbbd trqal ¥olonahoard idr0dy capdat he

anti - ph hot,yr.o 43. sjne .nouse nmgnocl onal nt| bo the nbr anes
were i Fig%%ét%t \ﬁoiﬁeﬁﬁ?? LB @%Jﬁ’djrh gé 'y PbBHi es
coupl ed060 rpdRP, Imfn&ﬁ@p:ﬁéd:i/@ltyate@rldompme z.zeéeb}tep@eawf wef an
enhance che Ium nescence (E det ection s stem Pierce S

| GF- 1R FREERPARTERE r 2Bt TRm® W ﬁ’aE et and S?Ja‘?%d’b RENEL- 28

celbs €600&0:cal hskeaeelmsmnnemameteﬁne%eam BORs i dHRY . 19nhel RPM
1640) V\%ﬁe freate I;or 2 hours with 10 m crogram of conp ound 31.
After STHotrEr © %%twmnoe%@leéw%l%w@s PREFRLRRE £ USHHPnut es

at 37CGai mw&ﬂbr&QOaﬂ’gﬂ@cﬁdﬁ G’?;'ai,nsﬁndhé hegweal,etnt £ eat ethaAS ndasshi bed
above. Jéi%@oé (CP?Bcegar?igae Corfuz BJ.D Wos%g?:le)élt?gzllogfItnhesﬁifygl: 28
sine phosphorylation of the insulin receptor was performed by
15 incubation of the nitrocellulose membranes with an anti-phos-
photyrosine antibody (4G10, ‘Upstate Biotechnology Ltd., UK).
To reveal the anti-IR rabbit polyclonal antibody and the
anti-phosphotyrosine mouse monoclonal antibody, the membranes
were incubated with anti-rabbit IgG and anti-mouse IgG anti-
20 bodies coupled to HRP, respectively, and visualized by the
use of an enhanced chemiluminescence (ECL) detection system

(Pierce).

No difference in phosphorylation of the insulin recep-
tor was detected between untreated cells and cells treated

25. with 1 microgram/ml of compound 33.



cells. Compound 31 0 ng/m O ng/m 1000 ng/mM 1G~~1 0 ng/m 20 ng/m
20 ng/mM % phosphorylation O 100 10 is IR Assay with and w t hout
treatnent with conpounds (I) SK-MEL-28 cells (density 60000/ cnR)
were grown in 100 mm diameter dishes containing 10 i RPM 1640
suppl emented wth 10% fetal bovingsserum (FBS) for 24 hours. After
24 20 hours fresh nedi um suppl enented with 10 % FBS was added to - 44
gether with or without 1 mcrogramim of conpound 33. The dishes
were incubated at 37C for 2 hours, after which the cells were |lyzed
and subjected to i munoprecipitation using 2 mcroliter of an

anti -1 R_nmonocl onal antibody (18-44, ABCAM s and 20 mcroliter of
agar os&r&oMFugat ed protein G Antibody- antigen conpl exes were
allowed to formfor 4 hours at 4C and after that collected by
centrifugation at 4C for 1 mnute at 5000 rpm | nmunoprecipitated
conpl exes wele deparriwnt 9y thecke¥optiogesieseoal afrB8%ipol(gacryl ani de
gel and electroblot io ted onto a nitrocellul ose nenbrane (Anmersham
Bi osci ence)._The efficiency of the i munoprecipitation was
determined bys using a pol yclonal antibody against the beta-subunit
of thegjnsu receptor (G 19, Santa Cruz Biotech.). Detection of
the tyré- 2 rylation of the insulin receptor was perforned
by as inc t'he nitrocel | ul ose nenbranes with an anti-phos-
phot yr osi ne~ahtibody2( 4GLO, Upstate Bi otechnology Ltd., UK). To
reveal the anti-I|R rabbit polyclonal antibody and the

anti - phosphot yr osi.ne nouse nonocl onal anti body, the nenbranes were
i ncubat ed wi t hfant it rabbit | gG and anti-nouse 1gG anti 20 bodies
coupl ed to HRRIsJrespectively, and visualized by the use of an
enhanced chemi | uMi nesténce (ECL) detection system (Pierce).
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5 wherein
Rz designates hydrogen, Me, Et, CHO, CN,-OH, OMe, CORsg,
COORy, CONHRy or CSNHRy, whereby Ry denotes (Co-Cq)alkyl;
Rs designates hydrogen, (Ci-Csq)alkyl, OH, {Ci~C4)alkoxny,
OCF3,. trifluoromethyl or halogen;
10 Rs designates Me, (Ci-Cq)alkoxy, OCF;3, SMe or SEt;
nis 1 or 2;
Rz' and Rs' each independently designate OH, Me, Et,
OMe, OCF3, trifluoromethyl or halogen;
U designates N or CR:', whereby R,' denctes hydrogen,
5 (Cy~Cqlalkyl, (Ci-Cy)alkoxy, trifluoromethyl or halogen;
V designates N or CR;, wheréby Ry' denotes hydrogen,
(Ci-Ce) alkoxy, (Cy-Cs)alkyl, OH, trifluoromethyl or halogen;
W designates N or CRg', whereby Rs' denotes hydrogen,
(Ca~-Cy)alkyl, (Ci-Cy)alkoxy, trifluoromethyl or halogen:

20 and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein R, desig-



No difference in phosphorylation of the insulin recep- tor was

det ected between untreated cells and cells treated 25 with 1

m crogramim of conpound 33. - 45 - CLAIMS 1. A conpound of the

fol lowi ng general formula (1): RS R6 (iH2)n NR2 WURS R (lI) 5
wherein R2 designates hydrogen, Mms Et, CHO CN, OH Owe, COR9,
COOR9, CONHR9 or CSNHR9, whereby R9 denotes (Cl-C4)al kyl; R5

desi gnat es hydrogen, (Cl-C4)al kyl, OH (Cl-C4)al koxy, OCF39.
trifluoronmethyl or halogen; to R6 desi ghates Me, (Cl-C4)al koxy, OCF3,

SMe or ,SEbs u&, ik, 1ol @i RYomngrReogach i ndependent |y designate
OH, Me, Et, Owe, OCF3, trifluoromnet hyI or hal ogen; U designates N or

CR2' V\/nereby R2' denotes hydrogen, 1s (Cl-C4)alkyl, (Cl 4) al koxy,

trifluoromet Byl a Qdg luggegeﬁyogg(l%?j g%ilg%% ﬁyl“%%fmm@ ¥ R4

denot es hydrogen, orqorret hyl
or hal ogefies ¥g¢dedi grEiPesTNCOYe CRS' , wher eby R6' denotes hydrogen,
(C1l,4)al kyl, (Cl-C4)alkoxy, trifl uororret hyl or hal ogen; 20 and

phar maceut i cal | y acceptable salts thereof. 2. A conpound according to
claimi1, whetfeih Riydasigadéordirvag ¢ Mee ©H,cXBNnCHOtoCOR9 or COOR9.

3. A coqpound ACGALLAS 10 WA, MIerslh R desids

5. A compound according to one of c¢laims 1 to 4,

10 wherein Rg designates OMe or OEL.

6. A compound according to one of claims 1 to 3,
wherein Rs; designates hydrogen or OMe, preferably hydrogen;
and Rg designates OMe:

15

7. A compound according to one of claims 1 to 6,

wherein Rz' and Rs' each independently designate chloro,

bromo, Me or OMe.

20 8. A compound according to claim 1 to 7, wherein R3'
and Rs' are identical; or R3' designates chloro or bromo,

and R;' designates OMe.

9. A compound according to claim 7, wherein Ry' and Rs'

25 designate both chloro or both bromo.

10. A compound according to one of claims 1 to 9,

wherein U and W designate CH and V designates CRs'.

30 11. A compound according to claim 10, wherein R,' des-

ignates hydrogen, chloro, bromo, Me or OMe.



nates Me, CN, CHO or COwe. 5 4. A conpound according to one of clains
1 to 3, whrein R5 designates hydrogen, Me, Owve or halogen. 5. A
conpound according to one of clains 1 to 4, to wherein R6 designates
Ove or OEt. 6. A conmpound according to one of clains 1 to 3, wherein
R5 desi gnates hydrogen or Owe, preflerably hydrogen; and R6
designates Owe. 15 7. A conpound according to one of clains 1 to 6,
wherein R3' and R5' each independently designate chloro, brono, M
or Ove. 20 8. A conmpound according to claim1l to 7, wherein R3' and

RS' are idenfical cmboRRa AesdGNakesoChionL o, RHeMRin And Bgs
designates OVe.. 9. A conpound according to claim?7, wherein " and
R5'  25288sFyndegigpihe Meor 6ToR: b ibnains alom® @sfpBuhdirgkcor di ng

to one @f' digBatet OMO FehdLq i t angd VvV 1
desi gnat Ees_ CR4'@§1 30 11, X%@gm%%dl%§%?gfﬁgg§?%|ag‘.d%io, whefein R4
des- i gAaEEEnFERIFSFENChEpT@rer, Hetbnbrome. or Ove. - 47 12. A conpound
according to claim 10, wherein R3', R4'" and R5 designate Owe; or

R3' designates chloro and R4' and R5'- designate OWe; or R4

desf gnat es h{dr dgarreaun@iaceandiRs’ todesrgmalte Woth &hl br B .6 both

br or. d§cﬂ§>rcﬁ%h%ﬁ§@?uﬂgf@ﬁﬁﬂr—%i-ﬁgtﬁ@xz,g—l @izﬂsl, 4 -\e@ﬂhggﬁ&oﬁ@(@%&

di chl orophenyl’) - 2= or nyl - 6-"net hoxy- ,4-t'etra o1 soqui™~ nol i ne,
1- ( 3, 5uet i orlopRe Ay clpl aomheny &) ndtdrndplt 62m@thoxy-1,2, 3, 4~

et hoxs S e e Sl ol 1R P oL E) oY S o-
pheny| fethgsiy 2+ 8- AettlosahyBr2iseduing kiatedrici(§ofud fotdme, 1-

10 phenyl)-2—formyl-6~methoxy—1,2,3,4—tetrahydroisoquinoline, 1-
(3,5-dibromophenyl) -2-acetyl-6-methoxy~-1,2, 3, 4-tetrahydroiso-
quinoline, 1-(3,5-dibromophenyl)-2-cyano-6-methoxy-1,2,3,4-
tetrahydroisoguinoline, 1—(3,5—dimethoxyphenyl)—2—formyl-6-
methoxy-1,2,3,4~tetrahydroisoquinoline, 1-(3,5-dimethoxy-

15 phenyl)-2-acetyl-6-methoxy-1,2,3,4-tetrahydroisoquincline, 1-
(3,5—dimethoxyphenyl)—2—cyano¥6wmethoxy—?,2,3,4-tetrahydroi—
soguinoline, 1-(3,4,5~trimethoxyphenyl)-2-formyl-6-methoxy-
1,2,3,4-tetrahydroisoquinecline, 1-(3,4,5-trimethoxyphenyl)-2-
acetyl-6-methoxy-1, 2,3, 4-tetrahydroisoquinoline, 1-(3,4,5-

20 trimethoxyphenyl)-2-cyano-6-methoxy-1,2,3,4~-tetrahydroisoqui-
noline, 1—(3~chloro—4,5-dimethoxypheny15—Z—formyl—ﬁ—methoxy—
1,2,3,4-tetrahydroisoguinoline, 1-(3-chloro-4,5-dimethoxy-
phenyl) -2-acetyl-6-methoxy-1,2,3,4-tetrahydroisoquincline, 1-
(3—chloro-4,5—dimethoxyphenyl)—2—cyano—6—methoxy—1,2,3,4—tet—

25 rahydroisoquinoline, 1-(3,5-dichlorophenyl)-2-formyl-6-ath-
oxy-1,2,3,4-tetrahydroisoquinoline, 1-(3,5-dichlorophenyl)-2-
acetyl-6-ethoxy-1,2,3,4-tetrahydroisoquinoline, 1-(3,5-di-
chlorophenyl)—2—cyano~6—ethoxy—1,2,3,4—tetrah§droisoquino~
line, 1—(3,5-dibromophenyl)-2~formyl—6~ethoxy—1,2,3,4-tetra—

30 hydroisoquinoline, 1-(3,5-dibromophenyl)-2-acetyl-6-ethoxy-
1:2,3,4-tetrahydroisoquinoline, 1-{(3,S5~dibromophenyl)-2-



(3, 5-di bromophenyl ) - 2- acet yl - 6- net hoxy-1, 2, 3, 4-t et r ahydr oi so-
qui nol i ne, 1-(3,5-di bronophenyl) -2-cyano- 6-net hoxy-1, 2, 3, 4-
t et rahydr oi soqui nol i ne, 1-(3,5-di nethoxyphenyl)-2-fornyl-6-
nmet hoxy- 1, 2, 3, 4-t et rahydr oi soqui nol i ne, 1-(3,5-dinethoxy 15
phenyl ) -2-acetyl - 6- met hoxy-1, 2, 3-44Betrahydr oi soqui nol i ne, 1-
(3, 5-di net hoxyphenyl ) - 2- cyano- 6- net hoxy- 1, 2, 3, 4-tetrahydroi -
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17. A pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt thereof
as defined in any one of claims 1 to 14, and a pharmaceuti-

cally acceptable adjuvant, diluent or carrier.

18. Articles containing & compound of the formula (T)
or a pharmaceutically acceptable salt thereof as defined in
any one of claims 1 to 14, and a chemotherapeutic agent, as a
combination for the simultaneous, separate or successive ad-
ministration in the therapy of a disease in which down-regu-
lation or inhibition of the expression or function of the

IGF-1 receptor is beneficial.

19, Use of a compeund of the formula (I) or a pharma-

ceutically acceptable salt thereof as defined in any of



aut oi mune di seases such as rheumatoid arthritis, and transplant
rejection. 17. A pharmaceutical conposition conprising a conpound of
formula (1),. or a pharnmaceutically qfceptable salt thereof as
defined in any one of clainms 1 to 14:(5hd a pharmaceuti- cally
accept abl e adjuvant, diluent or carrier. 18. Articles containing a
compound.;af _t.h raul a_ (I t] I p
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functioaieﬁchQn h&botat8e@PhAimbssbeneficial. 19. Use of a conpound
of the formula (1) or a pharma- ceutically acceptable salt thereof as
defined in any of -50- clains 1 to 14, as a pharnacol ogical tool in

t he devel opment and standardi zation of in vitro and in vivo test
systenms for the evaluation of the effects of inhibitors of cel

cycle ac- tivity in |aboratory aninals.



